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ABSTRACT 
In the recent decades, the population of the world has been increased to a greater number that is 
why different problems relating to food quality and food scarcity are the subject of discussion in 
the modern era. The main problem is to feed such a large population with a good quality food but 
many factors cause hindrance in achieving this task. There are many factors that lower the food 
quality and damage its nutritional potential. Among these factors mite pests are of immense 
importance which inhibat various environment including stored grains, stored products, 
cultivated mushroom, house dust, pollens, mosses, litter and nest of different animals. Mites 
(Acarina: Arachnida) are microscopic and widely distributed throughout the world. Mites’ 
infestation decreases grains quality by changing the proportion of nutrients. Stored grain mites 
are also recognized as a source of allergens by inhalation in certain occupational environments 
and in the domestic environment. In order to check the species distribution from Punjab, 
identification is the key components to acquire better management. For this purpose various 
localities in different ecological zones including irrigated low land, semi-arid, sub humid eastern 
unirrigated and sub-mountain west were surveyed. For spot collection sieve method was used 
while the remaining samples had been processed through Berlese's funnel, the hypopi thus 
collected were mounted permanently on glass slides by using Hoyer's medium. In this present 
research work 24 species were collected. Among these 16 species are new to science and 8 
species were already described of the genus Acotyledon Berlese viz. Acotyledon falki, tariqi, 
bellulus, stremma, haripuriensis, wazirabadensis, kamokiensis and peshawariensis. Among the 
new species 8 are belonging to Acotyledon Berlese, viz., cicero, multaniensis, Sarwari, 
haroonabadensis, augokiensis, veginus, tritici and chackwalensis; 4 species were belonging to 
the genus Caloglyphus Oudemans viz. pejowaliensis, sativum,  jaranwalaensis and aurangensis; 
1 species was belonging to genus Forcellinia Berlese viz.  Chounawalaensis, 3 species was 
belonging to genus Histiostoma Kramer viz. mungus, balkasarensis and arshadi. Description, 
host range and distribution records of all these species are given in the following pages of this 
manuscript. Dendrograms of all the species from Pakistan in each genus are also prepared by 
using multivariate cluster analysis. The phenatic relationship of all known species from Pakistan 
has been worked out by cluster analysis using average linkage method and Euclidean distance by 
applying computer program Minitab.   
1 
 
CHAPTER 1                                  
                                         INTRODUCTION 
The growing population rate of the world on a daily basis will double at the end of 2050, 
which is a main forcing factor for the lack of food round the globe that is why different problems 
relating to food quality and food scarcity are the subjects of discussion in the modern era. 
Preservation of stored commodities is necessary to ensure permanent supply at stable prices. The 
main consequence is to nourish such a large population with a good quality food but there are 
many factors which cause difficulty in achieving this goal. A number of factors lessen the food 
quality and spoil its dietary potential. Among these factors mite pests which have great 
importance that populate in different environments particularly stored products, leaf litter, house 
dusts, mosses, soil, pollens, cultivated mushrooms and the nests of different animals. They have 
also been found inhabiting greenhouses in leaf tissue and flower heads (Stejskal et al., 2002; 
Bahrami et al., 2007). 
Damages caused by mite’s infestations are most severe problems in stored grains, 
particularly in the developing countries where use of inappropriate storage facilities and poor 
sanitation enhances mites attack. Mites (Acarina: Arachnida) are tiny creature and cosmopolitan. 
They have assumed to be unchecked source of problems for forestry, agriculture, and livestock 
round the world. They are also causing increasingly troubles on stored grains and stored food 
commodities (Johnson and Lyon, 1991; Collins, 2006; Bashir et al., 2011; Mahmood et al., 
2012: 2013). 
Due to their microscopic size, mites are able to develop particular habitats and ecological 
niches which are unavailable to large insect pests. Such habitats include food storages, carrion, 
uneaten prey remains, nests, fungus gardens, galleries, refuse piles, dung and burrows, as well as 
a large number of microhabitats on and in the bodies of host animals themselves (Lindquist, 
1970; 1975). 
Mites mostly attach to larger arthropods with the help of suckers for dispersion. So this is 
a primarily commensal association, mites are capable to exploit sprinkled habitats more 
effectively than they would be able to do without external assistance. Often symbiotic 
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relationships of mites are so coordinated with their hosts that they are able to detect any 
variations in life span or other aspects of their host species (OConnor, 1982). 
Different species of mites often damage stored food commodities, cause losses in food, 
various drugs and drug products, especially in moist and hot region. Due to their minute size 
providing difficulties to be detect from drugs and food stuffs. Therefore, the incidence of 
different acariasis forms in living organisms most probably are caused by the ingestion of mite 
infested food (Li and Wang, 2000). Stored grain mites have been reported from grain stores from 
all over the world (Collins, 2006; Mahmood, 1992; Haines, 1997; Kucerova & Horak, 2004; 
Hubert et al., 2004: 2006). From Pakistan the existence of mite pests in different godowns of 
different localities have been recorded (Ashfaq and Chaudhri, 1983: 1984: 1986; Ashfaq et al., 
1985: 1986a, b: 1990: 1999: 2000: 2002; Sher et al., 1991; Sarwar et al., 1998; Ashfaq and 
Sarwar, 1999: 2001; Ashfaq and Sher, 2002 and Sarwar and Ashfaq, 2002: 2004; Bashir et al., 
2012; 2013). These mites have probably been associated with stored food as long as food has 
been stored. They often infest grains in the process of harvesting, transportation, processing and 
storing. Their occurrence is related to the amount of impurities in the grain. 
The number of mites species are present in stored grains, among these  species belonging 
to families Acaridae, Histiostomatidae, Chortoglyphidae and, Glycyphagidae (Acari: Acaridida), 
are usually present in different grains which were stored, food stuffs, barns, hay, straw and other 
agriculture and professional environments, as well as in household dust. The most abundant and 
most often reported mites are Tyrophagus putrescentiae, Acarus farris and Acarus siro from 
Acaridae, Chortoglyphus arcuatus from Chortoglyphidae, Gohieria fusca, Glycyphagus 
domesticus and Lepidoglyphus destructor from Glycyphagidae. (Armentia et al., 1997). 
The stored wheat, unhusked barley, wheat germ, oatmeal, mushrooms, rye germ, herring 
meal, bacon, dried milk, pumpkin seed, soy flour, cheese, rye bread, linseed, linseed meal, 
various cruciferous seeds and wheat flour are familiar hosts of mites (Duek et al., 2001; 
Kheradmand et al., 2007). 
Infestation of mites reduces grain quality by changing the concentration of nutrients 
(Bashir et al., 2013; Mahmood et al., 2013). Their waste materials are smelly and change the 
odor and color of stored grains. In addition, stored product mites act as carrier of pathogenic 
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organisms in grains and generate medically important allergens that may cause health problems 
(Kudlikova et al., 2007). Mites are considered as most important occupational threat for farmers, 
transport workers, cheese-makers, bakers, millers and godowns workers, causing asthma, 
rhinitis, dermatitis, urticaria, anaphylactic reactions, intestinal disorders and allergies (Kondreddi 
et al., 2006; Dunn et al., 2008). 
Mites of stored grain often prefer humid and hot environments. In a wet condition, mites 
can live for 30 days without food at 20 ºC and 25 º C temperatures (Sass and Hoback, 2006).  
The upper layer of infested products seems as thick layer due to the huge amount of 
mites. A covering or pile of light brownish “mite dust” may become visible on open shelving, 
just about the base of bags, bins holding grains, foodstuff and other food products. By the 
assimilation of their feces, cast skins, make the commodity unfit for human consumption.  
Stored grains mites are notorious pest of stored grains, causing qualitative as well as 
quantitative losses to commodities especially in stored condition. The significance losses of 
stored grain mites are often underestimated due to their small size which makes it difficult to 
recognize their infestation (Palyvos and Emmanouel, 2006). 
Mites not only feed on germination potential they also reduce the seed viability by 
feeding on the embryo and cause loss of nutrient deficiency by changing the grains chemical 
composition, thus the products which are resulted from such kind of infested grains have poor 
quality, uneatable give fusty smell (Chaudhri, 1989; Ashfaq and Wahla, 1989; Ashfaq et al., 
1995: 1996a: 1996b; Bhatti and Akhtar, 1996; Zdarkova, 1996 and Bashir et al., 2009). Mites 
damage the cereals more severely than other insect pests because they remain mostly inside the 
grain and infest them not only by feeding but also by addition of their waste materials and 
sheded skin. These mites also fill the space between grains by their cast skin, excreta and dead 
bodies eventually break up the proper aeration of the seeds, Along with the allergenic reactions, 
these mites also spread fungal spores all over the Godowns, Stored grain mites damage mostly 
the embryo but only exceptionally the endosperm, (Solomon, 1946; Stejskal et al., 2002). 
Family Acaridae is one of the biggest families of free living mites, containing 80 genera 
and approximately 500 identified species. This family comprises most important pests of stored 
grains as well as stored products which feed on the sensitive parts of grains such as embryo. 
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These mites’ pests may nourish directly on fresh or preserved plant material like flour, pollen 
and seeds etc. whereas some species can be encountered in forensic situations (Hughes, 1976). 
         The mite species Suidasia pontifica is a notorious pest infesting stored commodities, which 
was recorded in the external ear tube of agricultural employees working within the stores during 
handling of stored grains products in Thailand causing severe health problems to workforce. 
Aleuroglyphus ovatus (Acari: Acaridae) is a one of the pioneer species of mites to be inspected 
for allergenic activity which is found in stored grain and stored products also possess health 
hazards to workers allied with grains industry and cause contact dermatitis during managing by 
means of infested grains in Australia. (Geary et al., 2000; Samung et al., 2006) 
Food products, particularly those that are rich in protein and fat, are often infested by 
mites; the products include flour, bran, stored wheat, dried fish and chicken meal products 
(Zaldivar et al., 1988; Bashir et al., 2013). The mite has also been collected from the hen houses, 
rodent burrows, dust of grain storage facilities and barn dust causing health problems (Hughes, 
1961). 
Seed of cotton, cotton gin trash and cotton fiber generally coexist in the ginning mills 
where these are stored throughout the year in globe. Mites are considered to be one of the most 
serious arthropod pests of these products, not only for quantitative and qualitative losses, but also 
because of their ability to cause dangerous allergies, dermatitis or respiratory problems (White, 
1995). 
Due to their microscopic size most farmers in Pakistan are unaware of the value of stored 
grain mites, infestation and losses caused by these stored grain mites. The direct damage of mites 
to stored grains is through contamination and penetration into the germ, which finally reduces 
vigor and germination capability of seeds. It was estimated that near about 40% less germination 
of stored wheat was due to stored grain mites who directly feed on the embryo of the wheat 
grains (Ashfaq and Wahla, 1989). 
Mites damage up to 3% by mass of the seed and they consumed the wheat embryo more 
rapidly than grain itself. (Zachvatkin, 1941) 
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A number of species of mites have been described as causing severe economic losses to 
stored commodities and processed food products. In UK, the losses cause by stored grains mites 
were reported in 72 % of farm stores, 81 % of commercial grain stores, 89 % of oilseed rape 
stores and 89 % in animal feed mills (Wildey et al., 1998). 
Mites of family Carpoglyphidae, Glycyphagidae, Acaridae, Tyroglyphidae, Anoetidae 
and Histiostomatidae infest and spoil stored grains and food stuffs of all types. These are more 
destructive pests due to their high reproductive rates (Parkinson, 1990).  
Under adverse conditions, mites may enter a highly resistant stage known as the hypopus, 
in which they become motionless and can be live for months without food. During this period the 
outer covering body wall hardens and suckers become visible on the lower side. These suckers 
allocate the mite to attach to arthropods and other animals for spreading (Lyon, 1991). 
Histiostomatid species have been known to be associated with stored grains and stored 
products. They feed not only on cereal foodstuff but also on fungi. Fungi growing on stored 
products and decaying organic debris assure an adequate food supply for mites in empty 
granaries, which certainly give stored grain mites with new variety of food and thus a greater 
chance of survival in an unbalanced ecosystem (Ashfaq et al., 2000). 
Acarus siro, flour mites and Tyrophagus putrescenticae, mould mites belonging to family 
acaridae are most imperative mite pests of stored food commodities in many parts of the planet, 
being the most familiar mite species found in stored products, flour and other food stuff material 
where the microclimate is conducive. A. siro is essential as a source of contact allergies 
associated with a range of occupations such as cheese producers, farmers and bakers. In addition, 
mites may transmit fungal species that produce mycotoxins, and mite feaces break up into many 
small pieces and combine with dirt particles to form an allergenic dust (Evans, 1992). 
Besides stored grains, mites feed on a huge variety of stored food stuff as well as 
harvested cereals, pet foods, bulbs, seeds , oilseeds, flour, hay, medicinal herbs, soils, grass, 
cheese, deep poultry litter, abandoned beehives and nests of birds and mammals or on the fungi 
that develop on these foodstuffs. In seeds, mites eat the embryo, although endosperm can also be 
eaten. In hotness and wetness environmental condition, Acarus siro species infest almost all 
types of stored product in short interval. (Webster et al., 2004; Mason, 2004).  
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Enormous mite infestations make seeds incompatible for milling and indigestible for 
livestock, causing digestive ulcers and lesions. Additionally, the stored grain products use for 
consumption may acquire an odor due to lipid secretions by mites and also cause severe 
economic damages by nourishing on stored grain and cause threat to the public health by 
contamination of food with allergens (Webster et al., 2004). 
Stored grains mites also act as vectors for different types of fungus and microbes, mites 
feeding on different stored commodities and cause direct damage, they also cause indirect injures 
by spreading fungi and other bacteria into the stored products. Stored grain mites often cause 
damage and infestation of crop agro-products, by allergens and toxins material (Stejskal et al., 
2002; Hubert et al., 2003). 
Stored grain mites like flour mites, grain mites and forage mites belonging families 
Acaridae and Glycyphagidae are recognized as a source of allergens by breathing in certain 
domestic environment and in the occupational atmospheres. They are cosmopolitan and consume 
a variety of foodstuff including stored grains, hay and the commodities containing sugars like 
dried fruits and cereals. Mold mite that is very cruel pest in stored food products is also a 
potential vector of parasitic fungi, as Aspergillus flavus, A. fumigatus, A. niger, Mucor 
racemosus and Nectria haematococca (Kheradmand et al., 2007). 
The incidence and harshness of allergic diseases like asthma rhinitis and dermatitis in the 
developed countries are growing, resultant in more emphasis on the causative agents. Stored 
grain mites are renowned as a resource of allergens by breathing in certain domestic environment 
and in the occupational atmospheres. The incidence of human intestinal and urinary acariasis are 
more commonly found in persons working in rice storehouses or mills, medicinal herb and other 
sites with high bulk density of mites for that reason, the prevalence of different forms of human 
acariasis most probably caused by the ingestion of mite infected food is unusually high with 
labour working in store houses (Li et al., 2003). 
The grains which are infested by mites undergo a series of changes in their chemical 
composition and affecting the germination capability; flour prepared from infected grains is more 
acidic, fetid smell and bitter taste. They contaminate the space between the grains with their dead 
bodies, cast skins and with excrement and hinder the airflow in the stock. Stored fungi and mites 
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frequently cause injury to grains and contaminate grains agro-products by allergens and toxins 
(Stejskal et al., 2002). 
Agriculture is the backbone of Pakistan’s economy. And efforts are being made to increase the 
production and save part of introduction losses to the country. Pakistan has number of godowns 
throughout the country, in which cereal are stored for food utilization and implanting purpose. 
The seeds infected by mites undergo a series of changes in their chemical composition and 
affecting the germination capacity. In Pakistan, a little attempt has been made to explore and 
described mite’s fauna of this group. Therefore, keeping in view the enormous amount of 
damage to agriculture caused by the stored grain and stored products mites and precise 
identification of the pests and suspected pest in food industry, need was felt to explore, hitherto 
comprehensively unexplored mites fauna of the stored grain mites pests to bridge the gap in our 
knowledge about the taxonomy of these mites. These studies give the status in agriculture with 
regard to the significant of post-harvest losses in the handling and storage of agricultural 
produce. 
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CHAPTER 2 
REVIEW OF LITERATURE 
During this study two families, the Acaridae and the Histiostomatidae, were collected 
from different stored grains prevailing in Punjab, Pakistan and were identified up to species 
level. The reviewed literature is as follow,  
Family Acaridae Ewing and Nesbitt, 1942 
Up to 1902, Anoetidae and Tyroglyphidae were placed in family Tyroglyphidae. Ewing 
and Nesbitt (1942) changed the name of the family Tyroglyphidae to Acaridae. Baker and 
Wharton (1952) erected three subfamilies Acarinae, Rhizoglyphinae and Potopidaniinae within 
family Acaridae comprised stored grain and stored products mites. 
Massan (1993) described and illustrated 12 species of mites belonging to 6 families. 
Among these Acaridae and Histiostomatidae were the most abundant. 
OConnor (2009) reviewed the existence of mites and concluded that different mite 
species of the families Acaridae, Lardoglyphidae and Histiostomatidae were mostly present in 
stored food products.  
A good deal of work regarding taxonomy of family acaridae has been done all over the 
world including Pakistan as well. The literature of the collected genera belonging to family 
acaridae is summarized as below. 
GENUS ACOTYLEDON OUDEMANS, 1903 
Genus Acotyledon is the most abundant genus occupying the wide range of habitats. It 
was erected by Oudemans in 1903 and he designated Acotyledon paradoxa as its type species. 
Zachvatkin (1941) synonymized with the Acotyledon the genera Eberhardia Oudemans, 
Cosmoglyphus Oudemans and Myrmoglyphus Vitzthum. He included 16 species in the genus 
Acotyledon. Nesbitt (1945) revised the family Acaridae on the basis of adults and he didn’t 
mention Acotyledon, however, he placed Cosmoglyphus as a subgenus of Eberhardia. Baker and 
Wharton (1952) synonymized Acotyledon with Eberhardia. Samsinak (1957) considered 
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Cosmoglyphus as a subgenus of Acotyledon but later on, in 1960 he described a new species 
Acotyledon solenopsidis. In this paper he did not mention the genus Cosmoglyphus. Acotyledon 
solenopsidis is morphologically very close to the type species of the genus Cosmoglyphus (C. 
krameri) which shows that he was of the opinion that Cosmoglyphus is the synonym of 
Acotyledon. He also agreed to Zachvatkin (1941) considering Myrmoglyphus Vitzthum a 
synonym of Acotyledon. Later on, Samsinak (1966) re-established the genus Cosmoglyphus. 
Hughes (1976) placed genera Acotyledon and Cosmoglyphus in Caloglyphus considering 
it a valid genus. Fain and Philips (1978) described the adults of Acotyledon paradoxa. In this 
paper they also described the taxonomic position of this genus and placed Tyroglyphus agilis 
Canestrini, Eberhardia (Cosmoglyphus) rhizoglyphoides Zachvatkin, Eberhardia 
(Cosmoglyphus) pedispinifer Nesbitt and Acotyledon sokolovi Zachvatkin in it.   
Samsinak (1980) revised the tribe Caloglyphini. He erected a new genus Neoacotyledon 
and placed genera Sancassania Oudemans, Caloglyphus Berlese, Cosmoglyphus Oudemans and 
Acotyledon Oudemans. Klimov (2000) proposed new classification for the tribe Caloglyphini and 
he placed 8 genera including Acotyledon in this tribe. He also erected a new genus 
Mycetosancassania.         
Samsinak (1968) reported 25 species of family Acaridae and identified 1 new species, 
Acotyledon palaeorhizae infesting stored grain in New Guinea.  
Phillipsen and Coppel (1977) described 1 new species of acarid mite, Acotyledon 
formosani and studied the life cycle, feeding habits, facultative reproduction, high rates of 
reproduction, a short invention time, and the capability to generate large number of hypopi.  
Fain (1978) clarified the status of the genus Acotyledon after complete study of all stages 
of holotype on which this genus was erected earlier only on the basis of a hypopus. 
Other workers including Womersley (1955), Rupes (1967), Samsinak (1968), Mahunka 
(1973b, 1974b and 1978a), Fain and Whitaker (1986), Sevastianov and Rady (1991) and Eraky 
(1999) contributed significantly to the fauna of this genus from different parts of the world. 
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From Pakistan, a lot of work has also been done in exploring members of family 
Acaridae. In this regard, 15 species of genus Acotyledon Oudemans have been reported earlier 
(Ashfaq et al., 1986b; Ashfaq et al., 1987; Ashfaq et al., 1990; Ashfaq et al., 1998; Ashfaq and 
Sarwar, 1999; Ashfaq and Sher, 2002). 
Ashfaq et al. (1986a) surveyed different localities of stored commodities from Pakistan 
and described  8 new species of genus Acotyledon (Acarina: Acaridae) damaging the stored 
grains and stored products. 
Ashfaq et al. (1987) reported 2 new species of genus Acotyledon from different stored 
grains commodities in Punjab, Pakistan. 
Ashfaq et al. (1990) identified 2 new species of genus Acotyledon from different stored 
commodities in Pakistan.    
Ashfaq and Sarwar (1999) described and illustrated 3 new mites species belonging to 
genus Acotyledon (Acarina: Acaridae) from Pakistan. 
Ashfaq and Sher (2002) reported 12 species of stored grain mite pests which were 
harmful and infesting different stored commodities and identified 2 new hypopi species 
belonging to genus Acotyledon, A. falki and A. bellulus from Pakistan. 
Bashir et al. (2012) identified 2 new species of genus Acotyledon (Acari: Acaridae) being 
the pest of wheat grains from district Gujranwala, Pakistan. 
  In the present manuscript 8 new species have been described and illustrated thus making 
a total of 23 species in the genus Acotyledon from Pakistan.  
GENUS CALOGLYPHUS BERLESE, 1923 
The genus Caloglyphus was erected by Berlese (1923) by designating Caloglyphus 
berlesei Michael, 1903 as its type species. Zachvatkin (1937) revised all the species known at 
that time in genus Caloglyphus. Zachvatkin (1941) described 4 new species and re-described 6 
new species in this genus. Nesbitt (1944 and 1949) added 1 and 3 new species, respectively. 
Samsinak (1960) synonymized Sancassania chelone Oudemans, 1916 as the type species of the 
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genus Sancassania with Caloglyphus moniezi Zachvatkin, 1937 and subsequently placed the 
genus Sancassania Oudemans, 1916 in synonymy with the genus Caloglyphus Berlese, 1923. 
Samsinak (1966b) added 1 new species, Mahunka (1973d, 1974a, 1978c and 1979a) described 2, 
1, 2 and 1 new species, respectively of genus Caloglyphus. Hughes (1976) made an excellent 
contribution to the mite fauna of stored grains and stored houses. Tseng and Hsieh (1976) re-
described 1 species of the genus Caloglyphus. Samsinak (1980) revised the tribe Caloglyphini 
and elevated the status of Caloglyphus to the genus. Klimov (2000) revised acarid mites of tribe 
Caloglyphini and synonymized Caloglyphus with Sancassania and described a new species. The 
present authors agree with Samsinak (1980) and consider Caloglyphus as a valid genus.  
A good deal of work has been done regarding taxonomy of genus Caloglyphus. 
Channabasavanna et al. (1981), Rao et al. (1982), Samsinak (1988), Zou and Wang (1989), 
Sevastyanov and Radi (1991), Klimov (1996) and Eraky (1999) added 1, 1, 4, 3, 2, 1 and 1 
species respectively. 
Zakhvatkin (1941) reported 10 species including 4 new to science and 6 were re- 
described belonging to genus Caloglyphus with complete information regarding this genus as 
essential pest of stored commodities 
Mahunka (1973d, 1974a, 1978c and 1979a) surveyed different stored commodities and 
identified 2, 1, 2 and 1 new species, respectively, of genus Caloglyphus infesting stored 
products. 
Oseto and Mayo (1975) made collection of stored commodities from different localities 
and described 1 new species of genus Caloglyphus of family Acaridae. 
Channabasavanna et al. (1981) described 1 new species of genus Caloglyphus from India, 
further more they studied the taxonomic position of the genus Caloglyphus (Acarina: Acaridae). 
Rao et al. (1982) identified 1 new species Caloglyphus. karnatakaensis from India 
belonging to genus Caloglyphus. 
Klimov (1996) reported 1 new species Caloglyphus striatus of genus Caloglyphus from 
the southern part of the Primorski Territory and he also separated that species from Caloglyphus 
mandzhur.  
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From Pakistan a lot of work has also been done in exploring members of genus 
Caloglyphus. 
Ashfaq and Chaudhri (1983) collected and described 4 new species Caloglyphus 
merisma, Caloglyphus opacatus, Caloglyphus multaniensis and Caloglyphus morosus from 
Pakistan. 
Sher et al. (1991) identified 2 new species Caloglyphus faisalabadensis and Caloglyphus 
trigonellum from Pakistan. 
Sarwar and Ashfaq (2004) contributed to explore the fauna of genus Caloglyphus of 
family Acaridae and described 2 new species Caloglyphus cingentis and C. clemens damaging 
the stored commodities from Pakistan. 
Sarwar et al. (2009) conducted a brief survey and reported 12 different mite species of 
genus Caloglyphus. Out of them 2 species C. bradys and C. austerus were new to science. 
Sarwar and Ashfaq (2010a) described Caloglyphus aebelos a new mite species of genus 
Caloglyphus infesting Pulses from Pakistan and also illustrated a concise key for its 
identification. 
Sarwar and Ashfaq (2010b) identified and illustrated 1 new species Caloglyphus verto of 
the genus Caloglyphus Berlese from Pakistan. 
Previously, 15 species have been reported from Pakistan. In the present paper two new 
species of genus Caloglyphus have been described and illustrated thus making a total of 17 
species of this genus from this part   of the world.  
 
GENUS FORCELLINIA OUDEMANS, 1924 
Genus Forcellinia was erected by Oudemans in 1924 with Tyroglyphus wasmanni 
Moniez, 1892 as type species. Zachvatkin (1941) included 3 species (hypopi) in it. Mahunka 
(1962c, 1972b, 1973d, 1978a, 1978b) described 4 new species and re-described 1 species. 
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Womersley (1963) and Ashfaq and Chaudhri (1984) described 1 and 2 new species, respectively 
in the genus Forcellinia. Delfinado and Baker, (1987, 1989), Fain (1987a) and Fain and Gerson 
(1990) recorded new species from different localities as well. 
Womersley (1963) described 1 new species Forcellinia galleriella from bee hives in 
Western Australia. 
Ashfaq and Chaudhri (1984) collected and identified 2 new species (Hypopi) of genus 
Forcellinia i.e. Forcellinia asperum and Forcellinia cortina from Sahiwal, Punjab, Pakistan. 
In this study, 1 new species of genus Forcellinia was collected from Punjab. 
Family Histiostomatidae Berlese 
The name Histiostomatidae was first proposed by Berlese (1897) as a sub family 
Histiostomina (type genus Histiostoma Kramer, 1876) in his concept of the family 
Tyroglyphidae. Oudemans (1904) proposed the family Anoetidae explicitly as a replacement 
name for Berlese’s Histiostomina. The name Anoetidae has been used by most of subsequent 
workers at the family level. 
Pagliarini (1979) conducted a comprehensive survey of all the agriculture and private 
sector from Yugoslavia to check the prevalence of mite species and to assess their infestation 
percentage and he found that mostly mites of family Acaridae and Histiostomatidae were more 
abundant causing huge losses to all available food products.  
GENUS HISTIOSTOMA KRAMER 
The genus Histiostoma was erected by Kramer in 1976 with hypopus feroniarum 
(Dufour), 1929 as the type species. Hughes and Jackson (1958) described 40 species belonging 
to the genus Histiostoma. Works of Mahunka (1962a, 1962b, 1973b, 1974b, 1975a, 1975b, 1976, 
1977a, 1978a, 1978b, 1978c, 1979a, 1979b, 1979C, 1979d, 1980, 1981a, 1982a, 1982b), Hughes 
(1976), Fain and Camerik (1978), Hill and Deahl (1978), Fain and Philips (1979), Ashfaq et al. 
(1985), Fain and Belpaire (1985), Fain and Lambrechts (1985), Mahunka and Eraki (1987), 
Metwali and Ahmad (1987), Li (1988), Fain et al. (1993), Eraky and Shoker (1993: 1995), Eraki 
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(1994), Chinniah and Mohanasundaram (1995), Sarwar et al. (1998), Ashfaq et al. (2000), 
Sarwar and Ashfaq (2002) increased the number of species of this kind up to 147. 
Khan and Anwarullah (1969) identified 1 new species (Hypopus) of genus Histiostoma 
from Pakistan. Qin and Rohitha (1996) re-described Histiostoma feroniarum damaging harshly 
stored tubers (Sandersonia aurantiaca) even under cool storage at 30C. These species having 
high potential of damaging crops in New Zealand. 
Clark (2010) described and illustrated 1 new species Histiostoma mantelli from moulting 
burrows of blue penguin Eudyptula minor at Tongaporutu, North Taranaki, New Zealand. Wirth 
and Moser (2010) described 1 new mite species Histiostoma blomquisti (Acari: Astigmata: 
Histiostomatidae) associated with red ant having phoretic association. 
From Pakistan lot of work has also been done in exploring members of genus Histiostoma. 
Ashfaq et al. (1985) described 9 new species of genus Histiostoma Kramer (Acarina: 
Histiostomatidae). Histiostoma crantor, H. densus, H. Fragosus, H. junctus, H. luxus, H. erugo 
H. caro and H. imbecillus from Pakistan, 
Sarwar et al. (1998) conducted a survey and described 2 new species, Histiostoma flaccus 
and Histiostoma galerus, belonging to the genus Histiostoma from Bagh, Azad Kashmir, 
Pakistan. 
Ashfaq et al. (2000) identified 2 new species Histiostoma gracilis and Histiostoma fortis 
from Pakistan and they also prepared a comprehensive key, comparison of characters, similarity 
matrix and dendrogram for Pakistan species. 
In this work, 3 new species (hypopi) belonging to this genus were collected from different 
localities of Pakistan.   
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CHAPTER 3  
MATERIALS AND METHODS 
Different samples of stored grain and legumes like wheat, maize, rice, mung, lentil, gram etc. 
were collected randomly from different localities of the Punjab Province, Pakistan.  
1. Survey and Collection: 
The following localities were extensively surveyed in order to make collection of stored 
grain mites in different climatic regions of Punjab – Pakistan (Ahmad, 1951) (Map 1). A brief 
description of each zone with localities is as follows: 
REGION A: Irrigated Low Lands 
 The annual rainfall is low in summer, the diurnal ranges of temperature are well 
pronounced and the dust storms are frequent. Following localities were selected from this region.  
i. Muzzafarghar ii. Multan iii. Lodhran iv.   Khanewal 
v. Bhakkar vi. Layyah vii. Mianwali viii. Vehari 
ix. Jhang    
REGION B: Semi-Arid  
 It has comparatively higher ranges of temperature than the South-West Punjab. The 
summer is intense with higher rainfall but the winter is cold. Following localities were selected 
from this region. 
i. Sahiwal ii. Okara iii. Faisalabad  iv. Lahore 
v. Sheikhupura  vi. Gujranwala  vii. Sargodha  viii. Toba Take Singh 
ix. Pakpatan x. Kasoor   
REGION C: Sub Humid  
Rainfall is abundant and agriculture is possible without irrigation. The summer monsoon 
sets in earlier and retreats later. The rainy season is the longest. Following localities were 
selected from this region. 
i. Sialkot  ii. Rawalpindi iii. Chackwal  iv. Murree 
v. Attock vi. Narowal   
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REGION D: Eastern Unirrigated Desert  
 It is hot and dry, with low rainfall. Following localities were selected from this region. 
i. Bahawalpur  ii. Rahim Yar Khan  
REGION E: Sub Mountain West  
 It has lengthy summer as well as spring. Following locality was selected from this region. 
i. D.G. Khan   
1  Collection and Sorting  
For spot collection the sieve method was used while the remaining samples were 
processed through Berlese’s funnel for the collection of mites from stored grains for taxonomic 
studies. For this purpose collected samples of stored grains from different localities of Punjab 
were processed through Berlese’s funnel for 24 hours in the Acarology Research Laboratory, 
University of Agriculture Faisalabad for isolation of mites. The collection was received in 
beakers having 70% alcohol including a few drops of glycerin placed under each funnel. The 
material thus collected in these beakers were shifted to watch glass for slide preparation or stored 
in small vials for further studies. 
2. Preparation of Permanent Slides: 
Permanent slides of collected mites were prepared in Hoyer’s medium. Hoyer’s medium 
was prepared by mixing following ingredients; 
Distilled water  = 50 ml 
Gum Arabic  = 30 g 
Chloral-Hydrate = 200 g 
Glycerin  = 20 ml 
Glacial Acetic Acid = 1-2 ml 
After few days, the mounted specimens became clear and they were used for further 
taxonomic studies. 
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3. Examination of Slides: 
Permanent slides thus prepared were studied under phase contrast microscope. Drawing 
of different body parts of mites were prepared with the help of an ocular grid. Measurement of 
different body parts were made with the help of ocular micrometer in microns. The specimens 
were then identified up to species level with the help of available literature and keys. 
4. Deposition of Material: 
Holotypes of stored grains mites used in this research work have been deposited in 
Acarology Research Laboratory, Department of Entomology, University of Agriculture, 
Faisalabad 
TERMINOLOGY 
The nomenclature of external body, anatomy and chaetotaxy used in this study has been 
proposed by Grandjean (1939), Zakhvatkin (1941), Hughes and Jackson (1958), Hughes (1976) 
and Ashfaq et al. (1985). 
The abbreviations used in the text are given as follow: 
ap1  Apodeme (coxal apodeme) 1 
ap2  Apodeme (coxal apodeme) 2 
ap3  Apodeme (coxal apodeme) 3 
ap4  Apodeme (coxal apodeme) 4 
ap5   Apodeme (coxal apodeme) 5 
ba  Seta of leg I tarsus 
cG  Anteriorly-located seta on genu I and II 
d1  Dorsocentral seta 1 
d2  Dorsocentral seta 2 
d3  Dorsocentral seta 3 
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d4  Dorsocentral seta 4 
d5  Dorsocentral seta 5 
di1  Disc on coxa I 
di2  Disc on coxa II 
di3  Disc on coxa III 
di4  Disc on coxa IV 
e  Spoon shaped seta on tip of tarsus 
Fig.  Figure 
gdi 3  Genital disc 
gT  Spine on tibia I and II (ventral internal seta) 
he  Humeral seta 
hi  Internal humeral seta 
hT  Spine on tibia I and II (ventral external seta) 
hv  Ventral humeral seta 
la  Anterior lateral seta 
lp1  Posterior lateral seta 1 
lp2  Posterior lateral seta 2  
mG  Spine on genu I and II (ventral external seta) 
mts  Metasternal seta 
No.  Numbers 
n.sp.  New species 
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Psi (φ)  Long solenidion on tibia I and II tip in Acaridae 
pR  Paragenital seta 
sae  External sacral seta 
sci  Internal sacral seta 
sce  External scapular seta 
sci  Internal scapular seta 
scs  Sub-scapular seta 
Sigma (σ) Solenidion on genu I and II 
st1  Sternum I 
st2  Sternum 2 
st3  Sternum 3 
st4  Sternum 4 
TT Singh Toba Tek Singh 
UAF  University of Agriculture, Faisalabad 
ve  External vertical seta 
vF  Seta on femur 
vi  Internal vertical seta 
w1  Sensory rod (solenidion) on tarsi I and II 
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PUNJAB  
CLIMATIC REGIONS 
A. Irrigated low land, (South West Punjab and Thal) 
B. Semiarid (Central Punjab) 
C. Sub humid (Sub mountain North) 
D. Eastern Unirrigated (Cholistan) 
E. Sub Mountain West (Derajat) 
 
MAP.1 
S 
E
N 
W 
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CHAPTER 4 
                                 RESULTS AND DISCUSSION 
Family Acaridae Ewing and Nesbitt, 1942 
Up to 1902, the Anoetidae and Tyroglyphoidea were placed in the family Tyroglyphidae. 
Ewing and Nesbitt (1942) changed the name of the family Tyroglyphidae to Acaridae. Presently 
the general name Acaridae is used for this family. 
 
Diagnosis: 
Cuticle usually thickened and often with brown to yellow color. Gnathosoma always well 
developed, usually broader with 2 pairs small setae and 1 pair long arista. Idiosoma dorsal 
surface strongly convex, ventral flat usually with flat edges. Transverse groove divides idiosoma 
into propodosoma and hysterosoma. Hysterosomal shield anterior edge overlaps base of 
propodosomal shield. Shields smooth or finely punctuate or pitted. Eyes usually absent. 
Idiosoma ventral surface provided with sclerotized sternal, ventral and genital shields; shields 
enclosed by pleural fields. Genital shields much longer than wide having genital suckers. Sternal 
seta nearly always converted into suckers. Legs 4 pairs, well developed, claws slightly bent. Legs 
I and II more strongly developed than III and IV. Many tarsal setae often leaf-like. Hypopi vary 
in size. 
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GENUS ACOTYLEDON OUDEMANS 
Acotyledon: Oudemans, 1903: 147; Zachvatkin, 1941: 475; Womersley, 1955: 412-438; 
Mahunka, 1961: 525-530; 1962c: 98-99; 1973d: 289-337; 1974b: 368-370; 1978a: 136-137; 
Samsinak, 1957: 396-399; 1960: 185-192; 1966a: 124-127; 1968: 271-237; 1980: 201-206; 
Rupes, 1967: 250-259; Fain and Philips, 1978 : 29-39; Ashfaq et al., 1986b: 211-217; Ashfaq et 
al., 1987: 31-40; Fain and Whitaker, 1986: 119-128; Ashfaq et al., 1990: 181-192;  Sevastyanov 
and Radi, 1991: 141-144; Ashfaq et al., 1998: 51-57; Eraky, 1999: 45-56; Ashfaq and Sarwar, 
1999: 3-14; Klimov, 2000: 27-35;  Ashfaq and sher, 2002: 38-46; Bashir et al., 2012: 745-751 
Eberhardia: Oudemans, 1924: 249-260; Nesbitt, 1945: 139-188; Baker and Wharton, 1952: 331   
Myrmoglyphus: Vitzthum, 1935:1-8; Baker and Wharton, 1952: 331; Zachvatkin, 1941: 475. 
Caloglyphus Berlese: Hughes, 1976: 400 
DIAGNOSIS OF ACOTYLEDON OUDEMANS: 
Idiosoma very wide. Seta sce longer than sci. Seta sci always present. Setae ve present or 
absent. Eyes absent. Apodeme 2 (ap2) not united with sternum at their end. Apodeme 4 (ap4) 
closed together at the end. Gnathosoma longer than wide at the base. Anterior coxal suckers 
normal or completely reduced or absent, other normal, 2 pairs, reduced or replaced by seta. 
Genital shield separated or not separated from ventral shield. Suctorial shield well developed or 
completely reduced / considerably elongated / tongue-shaped. Suctorial shield separated from 
posterior body edge by considerably long distance, longer than suctorial shield lengthy. Legs 
medium, claws normal much shorter than tarsi. Seta e on tarsi I and II narrow, not swollen 
distally / enlarge distally. Apex of genu I with seta only. Tarsi III and IV long and thin forming 
right angle with rest of body. 
 
Type Species: Acotyledon paradoxa Oudemans, 1903. 
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Key to Species of Genus Acotyledon from Pakistan 
1- Sternum 2 (st2) present ………………………………………………………………….. 2 
Sternum 2 (st2) absent …………………………………………………………………..17 
2- Gnathosomal  fused padipalpi not notched ……………………………………………….3 
Gnathosomal fused padipalpi notched...............................................................................10 
3- Propodosomal shield dotted ………………………………………………………………4 
Propodosomal shield smooth ……………………………………………………………..5 
4- Metasternal seta (mts) present……………..peshawariensis Ashfaq, Chaudhri and Parvez 
Metasternal seta (mts) absent ……………………………………….falki Ashfaq and Sher 
5- Apodeme 2 (ap2) meeting Apodeme 4 (ap4),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,6 
Apodeme 2 (ap2) not meeting Apodeme 4 (ap4),,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8 
6- Metasternal seta (mts) present       -----------------------------------------------------------------
…………………………………………wazirabadensis Bashir, Afzal, Honey and Ashfaq 
Metasternal seta (mts) absent --------------------------------------------------------------------- 7 
7- Genu III with 1 seta only ……………………………………lucaris Ashfaq and Sarwar 
Genu III with 2 seta only …………………………...python Ashfaq, Chaudhri and Parvez 
8- Dorsum with 3 pairs of visible pores ………………………...dolichos Ashfaq and Sarwar 
Dorsum without 3 pairs of visible pores -------------------------------------------------------- 9 
9- Suctorial shield pointed posteriorly ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,thysia Ashfaq and Sarwar 
Suctorial shield rounded posteriorly ……….......tariqi Ashfaq, Sher, Chaudhri and Aslam 
10- Gnathosomal fused padipalpi not pear  shaped ------------------------------------------------11 
Gnathosomal fused padipalpi pear shaped -----------------------------------------------------12 
11- Propodosomal shield dotted; sternum 2 (st2) free anteriorly; coxal fields III and IV open 
……………………………………………………infaustus Ashfaq, Chaudhri and Parvez 
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Propodosomal shield smooth; sternum 2 (st2) meeting apodeme 4 (ap4); coxal fields III 
and IV closed ……………………………………...thosmos Ashfaq, Chaudhri and Parvez 
12- Coxal fields I-IV not all open --------------------------------------------------------------------13 
Coxal fields I-IV all open -------------------------------------------------------------------------15 
13- Coxal fields III and IV open ----------------------------------------------------------------------14 
Coxal fields III and IV closed ………………………hypeir Ashfaq, Chaudhri and Parvez 
14- St1 with pointed tip …………………………….......ruditas Ashfaq, Chaudhri and Parvez 
St1 without pointed tip ………………………………………………………….tritici n.sp 
15- Seta ve present; tarsi III and IV each with 4 leaf-like seta ---------------------------------------
…………………………………………………….stremma Ashfaq, Chaudhri and Parvez 
Seta ve absent; tarsi III and IV each with 3 leaf-like seta -------------------------------------15 
16- Gnathosoma 2 segmented; sternum1 (st1) along with sharp tip --------------------------------
……………………………………………………..distantis Ashfaq, Chaudhri and Parvez 
Gnathosoma 1 segmented; sternum1 (st1) short with blunt tip----------------------------------
……………………………………………………………….......bellulus Ashfaq and Sher 
17- Gnathosomal fused padipalpi notched posteriorly ------------------------------------------------
…………………………………………haripuriensis Ashfaq, Sher, Chaudhri and Aslam 
Gnathosomal fused padipalpi not notched posteriorly-----------------------------------------18 
18- W1 more than half of length of tarsi I ………………………………chackwalensis n.sp 
W1 less than half of length of tarsi I ------------------------------------------------------------19 
19- Gnathosoma I segmented -------------------------------------------------------------------------20 
Gnathosoma II segmented ……………………………………………………veginus n.sp 
 
20- Rostrum well developed --------------------------------------------------------------------------21 
Rostrum not well developed …………………………………………………….ciceri n.sp 
21- Dorsum dotted -------------------------------------------------------------------------------------22 
Dorsum not dotted ………………………………………………………multaniensis n.sp 
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22- ap2 bifid medially --------------------------------------------------------------------------- 23 
ap2 not bifid medially ------------------------------------------------------------------------24 
23- st1 and ap2 swollen at tip---------------------------------------------------------------------25 
st1 and ap2 not swollen at tip ---------kamokiensis Bashir, Afzal, Honey and Ashfaq 
24- External ventricle setae present --------------------------------------------augokiensis n.sp 
External ventrical setae absent --------------------------------------haroonabadensis n.sp 
25- Gnathosoma narrow anteriorly; broader posteriorly .------------------------sarwari n.sp 
Gnathosoma parallel laterally ------------------------------------------sargodhaensis n.sp.  
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1. Acotyledon peshawariensis Ashfaq, Chaudhri and Parvez, 1986:5 
 
Known Distribution            :      Pakistan: Peshawar 
Known Source                     :      Sugar beet (Beta vulgaris) 
New Distribution Record   : 
 
15 specimens of this species have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No Date Source 
Rawalpindi 4 25-02-2010 Wheat (Triticum aestivum) 
Hasan Abdal (Attock) 2 07-02-2011 Wheat (Triticum aestivum) 
Chackwal 3 08-03-2011 Maize (Zea mays) 
Kalarkahar (Chackwal) 3 15-09-2012 Maize (Zea mays) 
Attock 3 14-08-2010 Sugar beet (Beta vulgaris) 
 
 
Diagnosis 
 Apodeme 2 (ap2) meeting with apodeme 4 (ap4) in this species. Sternum 1 (st1) long and blunt 
at tip. Coxal field II closed in this species. 
 
2. Acotyledon falki Ashfaq and Sher, 2002: 38. 
 
Known Distribution            :      Pakistan: Faisalabad 
Known Source                     :      Methi seeds (Trigonellum foenumgreecum) 
New Distribution Record   : 
 
148 specimens of this species have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No. Date Source 
Faisalabad 12 10-02-2012 Wheat (Triticum aestivum) 
T. T Singh 2 17-10-2011 Wheat (Triticum aestivum) 
Gojrah 1 14-02-2012 Wheat (Triticum aestivum) 
Sahiwal 4 06-03-2012 Maize (Zea mays) 
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Sahiwal 2 09-12-2010 Wheat (Triticum aestivum) 
Multan 8 18-09-2010 Maize (Zea mays) 
Multan 4 04-11-2012 Rice (Oryza sativa) 
D.G. Khan 3 15-03-2012 Wheat (Triticum aestivum) 
D.G. Khan 8 03-12-2012 Barley (Hordeum vulgare) 
Okara 4 26-02-2012 Methi seeds (Trigonellum  
foenumgreecum) 
Okara 5 07-12-2010 Wheat (Triticum aestivum) 
Okara 2 09-12-2010 Maize (Zea mays) 
Kahror Pakka 3 25-10-2012 Wheat (Triticum aestivum) 
Kahror Pakka 2 02-01-2010 Barley (Hordeum vulgare) 
Sargodha 5 09-04-2011 Wheat (Triticum aestivum) 
Sargodha 4 23-04-2010 Wheat (Triticum aestivum) 
Sargodha 3 20-04-2012 Rice (Oryza sativa) 
Jhang 5 07-02-2012 Maize (Zea mays) 
Jhang  3 29-02-2010 Wheat (Triticum aestivum) 
T.T. Singh 6 14-02-2012 Wheat (Triticum aestivum) 
T.T. Singh 2 25-12-2010 Wheat (Triticum aestivum) 
T.T. Singh     2 04-02-2012 Rice (Oryza sativa) 
Faisalabad 5 01-12-2010 Black Gram (Vigna mungo) 
Faisalabad 4 14-04-2011 Barley (Hordeum vulgare) 
Faisalabad 3 12-12-2012 Wheat (Triticum aestivum) 
Pakpatan 5 09-11-2011 Wheat (Triticum aestivum) 
Lahore 3 09-02-2012 Wheat (Triticum aestivum) 
Lahore 1 17-02-2010 Chick pea(Cicer arietinum) 
Lahore 7 15-01-2011 Rice (Oryza sativa) 
Kasoor 3 16-01-2011 Wheat (Triticum aestivum) 
Gujranwala 3 25-04-2011 Wheat (Triticum aestivum) 
Sialkot 4 14-03-2011 Maize (Zea mays) 
Chackwal 2 15-09-2012 Rice (Oryza sativa) 
Rawalpindi 3 20-01-2011 Barley (Hordeum vulgare) 
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Mianwali 1 20-09-2012 Black Gram (Vigna mungo) 
Bhakkar 1 10-01-2012 Wheat (Triticum aestivum) 
Layyah 2 13-08-2012 Wheat (Triticum aestivum) 
Vehari 1 25-08-2012 Wheat (Triticum aestivum) 
Khanewal 1 10-09-2010 Maize (Zea mays) 
Khanewal 1 08-10-2012 Barley(Hordeum vulgare) 
Bahawalpur 2 27-10-2012 Wheat (Triticum aestivum) 
Bahawalpur 1 05-01-2010 Maize (Zea mays) 
Rahim Yar Khan 3 10-10-2011 Wheat (Triticum aestivum) 
D.G. Khan 2 15-11-2011 Wheat (Triticum aestivum) 
 
Diagnosis 
  Propodosomal shield dotted in this species.  Hysterosomal shield with lateral striations in this 
species. Metasternal seta (mts) absent in the species. Suctorial shield anterior margin deeply 
concave in this species. Suctorial shield anal suckers without radial striations in this species. 
 
3. Acotyledon wazirabadensis Bashir, Afzal, Honey and Ashfaq, 2012:748. 
Known Distribution            :      Pakistan: Wazirabad, Sialkot 
Known Source                     :      Rice (Oryza sativa) 
New Distribution Record   : 
 
25 specimens of this species have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No. Date Source 
Sialkot  4 14-03-2011 Wheat (Triticum aestivum) 
Sialkot 2 22-09-2012 Barley (Hordeum vulgare) 
Sargodha 2 09-04-2011 Mung (Vigna radiata) 
Faisalabad 2 10-02-2012 Wheat (Triticum aestivum) 
Faisalabad 2 23-02-2010 Wheat (Triticum aestivum)) 
Okara 3 26-02-2012 Maize (Zea mays) 
Lodhran 1 20-10-2012 Rice (Oryza sativa) 
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Rawalpindi 3 25-02-2010 Wheat(Triticum aestivum) 
T.T. Singh 2 17-10-2011 Wheat(Triticum aestivum) 
T.T. Singh 1 14-02-2012 Rice (Oryza sativa) 
Bahawalpur 3 27-10-2012 Rice (Oryza sativa) 
 
Diagnosis 
 
This species has 2 pairs of visible pores on dorsum. The overlapping area of hysterosomal and 
propodosomal shields is smooth, trochanter I and II without setae, genu I and III with 2 and 1 
setae, respectively, suctorial shield with radial striations. 
 
4. Acotyledon tariqi Ashfaq, Sher and Chaudhri, 1990:35. 
 
Known Distribution            :      Pakistan: Karachi 
Known Source                     :      Chickpea (Cicer arietinun) 
New Distribution Record   : 
 
125 specimens of this species have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No. Date Source 
T. T Singh 4 17-10-2011 Wheat(Triticum aestivum) 
Gojrah 5 14-02-2012 Wheat(Triticum aestivum) 
Sahiwal 4 06-03-2012 Mung (Vigna radiata) 
Sahiwal 3 09-12-2010 Rice (Oryza sativa) 
Multan 2 18-09-2010 Rice (Oryza sativa) 
Multan 4 04-11-2012 Barley(Hordeum vulgare) 
D.G. Khan 2 15-03-2012 Wheat(Triticum aestivum) 
D.G. Khan 1 03-12-2012 Barley(Hordeum vulgare) 
Okara 4 25-02-2012 Wheat(Triticum aestivum) 
Okara 5 07-12-2010 Maize (Zea mays) 
Okara 2 15-11-2011 Wheat(Triticum aestivum) 
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Kahror Pakka 3 25-10-2012 Wheat(Triticum aestivum) 
Kahror Pakka 2 02-01-2012 Maize (Zea mays) 
Sargodha 5 09-04-2011 Rice (Oryza sativa 
Sargodha 4 23-04-2010 Wheat(Triticum aestivum) 
Sargodha 3 09-09-2012 Wheat(Triticum aestivum) 
Jhang 5 12-02-2012 Maize (Zea mays) 
Jhang  3 24-02-2010 Wheat(Triticum aestivum) 
T.T. Singh 7 05-10-2010 Wheat(Triticum aestivum) 
Pakpatan 5 09-11-2011 Mung (Vigna radiata) 
Lahore 3 09-02-2012 Grams(Vigna mungo) 
Lahore 5 17-02-2010 Barley(Hordeum vulgare) 
Lahore 7 20-04-2011 Wheat(Triticum aestivum) 
Kasoor 3 23-03-2010 Maize (Zea mays) 
Gujranwala 3 25-04-2011 Wheat(Triticum aestivum) 
Sialkot 4 14-03-2011 Rice (Oryza sativa 
Chackwal 2 08-03-2011 Maize (Zea mays) 
Rawalpindi 8 12-03-2011 Wheat(Triticum aestivum) 
Mianwali 1 20-09-2012 Wheat(Triticum aestivum) 
Bhakkar 1 10-01-2012 Rice (Oryza sativa 
Layyah 2 13-08-2012 Grams(Vigna mungo) 
Vehari 2 25-08-2012 Wheat(Triticum aestivum) 
Khanewal 2 10-09-2010 Wheat(Triticum aestivum) 
Bahawalpur 2 27-10-2012 Wheat(Triticum aestivum) 
Bahawalpur 2 04-01-2010 Barley(Hordeum vulgare) 
Rahim Yar Khan 3 10-10-2011 Wheat(Triticum aestivum) 
D.G. Khan 2 15-03-2012 Wheat(Triticum aestivum) 
 
Diagnosis 
        Body almost rounded in this species. Hysterosomal shields 2 pairs of pores in this species. 
Gnathosoma smooth in this species. Tarsus IV with 3 leaf-like setae in this species. 
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5. ACOTYLEDON TRITICI N.SP. (Fig 1: A-B) 
HYPOPUS 
Dorsum: 
Body oval shape, 245 long, 225 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 20 long provided with a small rostrum antero-medially, dotted; 
setae vi, ve, sci, scs, 25, 22, 10 and 22 long respectively, sci-sci 59, scs -scs 98 apart. 
Hysterosomal shield 208 long, 211 wide, dotted. Body with 2 pairs visible pores. Setae simple, 
seta d1, d2, d3, d4 on hysterosomal shield while seta he, la, lp1, lp2, sai and sae located off the 
hysterosomal shield. Setae d1 25, d2 22, d3 15, d4 25, he 7, la 15, lp1 7, lp2 7, sae 12, sai 20 
long; d1-d1 42, d2-d2 135, d3-d3 64, d4-d4 51, d1-d2 49, d2-d3 47 and d3-d4 47 apart. 
Hysterosomal shield with irregular broken longitudinal striations, anterior margin overlapping to 
propodosomal shield and overlapping area smooth (Fig: 1A). 
 
 
Venter: 
Gnathosomal fused padipalpi I segmented, 25 long, pear shaped, notched posteriorly, 1 
pair arista, 42 long, 2 pairs small setae. Apodeme I (ap1) 12 long, V- shaped continuing with 
sternum I (st1). Sternum I (st1) free, rounded, 47 long. Apodeme 2 (ap2) meeting apodeme 4 
(ap4). Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a 
semi-circular line. Sternum 2 (st2) 56. Apodeme 5 (ap5) converging medially meeting apodeme 
4 (ap4). Metasternal seta (mts) 10. Coxal fields I, III and IV open and II closed and dotted. Area 
lateral to apodeme 3 (ap3) and apodeme 4 (ap4) dotted. Seta hv one pair 15 long. Genital shield 
dotted, genital slit elongated, genital suckers absent, one pair Paragenital setae (pr) anterior to 
genital disc (gdi3) 7 long. Coxal discs di1 and di2 present. Suctorial shield concave antero-
medially, rounded posteriorly 27 long, 42 wide, one pair lateral suckers at length of genital 
suckers, one pair anal suckers, two pairs each of lateral and posterior suckers. Distance between 
sectorial shield and posterior margin of the body is greater than the length of sectorial shield 
(Fig. 1B). 
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Legs: 
All of one type, I - IV measuring 88, 82, 88 and 81 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
1-0, femora 1-1-0-0, genua 2-2-2-1, tibiae 2-2-2-2, tarsi 8-6-5-7. Tarsi I-IV 28; 28; 28; 32 long 
respectively. Seta vF on femora I and II 25, 25 long respectively, absent on femur III and IV. 
Seta e on tarsi I and II 25 long each, absent on femora III and IV. Seta mG on genua I and II 25 
and 17 long respectively, hT on tibiae I and II 27 and 20 long respectively. Solenidion ω on tarsi 
I and II 10 and 14 long respectively. Setae φ on tibia I and II 49 and 37 long respectively. Tarsi I-
IV provided with I cup-shaped + 2 leaf-like + 3 lancet like; 1 leaf like; 5 simple setae; 6 simple 
setae respectively (Fig. 1B). 
 
Type: 
 Holotype hypopus was collected from grain market at D.G. Khan from Wheat (Triticum 
aestivum) grains on 14-08-11 and deposited in Department of Entomology, University of 
Agriculture, Faisalabad.      
31 paratypes of Acotyledon tritici have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
Locality No. Date Source 
D.G. Khan 5 14-08-11 Wheat(Triticum aestivum)a 
Faisalabad 4 15-03-2012 Wheat(Triticum aestivum) 
Muzaffer Ghar 3 08-12-2011 Wheat(Triticum aestivum) 
Chackwal 4 08-03-2011 Rice (Oryza sativa) 
Sahiwal 4 09-12-2010 Mung (Vigna radiata) 
Multan 3 18-09-2010 Barley(Hordeum vulgare) 
Mianwali 4 20-09-2012 Rice (Oryza sativa) 
Bahawalpur 3 27-10-2012 Wheat(Triticum aestivum) 
Sialkot 1 22-09-2012 Wheat(Triticum aestivum) 
 
Etymology: 
This species epithet if derived from host wheat (Triticum aestivem). 
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Remarks: 
This new species is very close to already known species Acotyledon falki Ashfaq and 
Sher, but this new species from falki due to following characters;  
1. Metasternal setae (mts) absent in falki but present in this new species. 
2. Gnathosoma rounded posteriorly in falki but pear shaped notched posteriorly in this new 
species. 
3. Sternum I free and pointed in falki but free and blunt shape in this new species. 
4. Tarsus I with 4 leaf like setae in falki but with 2 leaf like setae in this new species. 
 
This new species is also very close to already known species Acotyledon krameri Berlese but 
differs due to following characters;  
1. Propodosomal shield with 2 pairs of setae in krameri but with 3 pairs of setae in this new 
species. 
2. Sternum 2 reduced in krameri but bifurcated in this new species. 
3. Genu III with 1 seta in krameri but 2 setae in this new species. 
4. Tarsi IV with 3 leaf like setae in krameri but without setae in this new species. 
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Fig. 1: Acotyledon tritici. n.sp, A: Dorsal side 
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                             Fig. 1: Acotyledon tritici. n.sp, B: Ventral side 
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6. Acotyledon stremma Ashfaq, Chaudhri and Parvez, 1986:19. 
 
Known Distribution            :      Pakistan: Karachi 
Known Source                     :      Wheat (Triticum aestivum) 
New Distribution Record   : 
 
10 specimens of this species have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
Locality No. Date Source 
Jhang 5 12-02-2012 Wheat (Triticum aestivum) 
Faisalabad 2 23-02-2010 Wheat (Triticum aestivum) 
Murree  3 15-08-2010 Wheat (Triticum aestivum) 
Diagnosis 
Dorsum dotted gnathosoma pear-shaped, bifid anteriorly and notched posteriorly in this species. 
Rostrum very small, sternum 2 (st2) club-shaped and propodosomal setae (ve) present in this 
species. 
7. Acotyledon bellulus Ashfaq and Sher, 2002:39. 
Known Distribution            :      Pakistan: Faisalabad 
Known Source                     :      Ground nuts (Arachis hypogea) 
New Distribution Record   : 
28 specimens of this species have been collected by Zahid Mahmood Sarwar from the following 
localities of Punjab, Pakistan. 
Locality No. Date Source 
Faisalabad 6 10-02-2012 Barley(Hordeum vulgare) 
Pakpatan 6  09-11-2011 Wheat(Triticum aestivum) 
Muzzafarghar 3 08-12-2011 Maize (Zea mays) 
Bahawalpur 5 27-10-2012 Wheat(Triticum aestivum) 
Chackwal 2 08-03-2011 Wheat(Triticum aestivum) 
Okara 3 26-02-2012 Rice (Oryza sativa) 
Okara 3  07-12-2010 Barley(Hordeum vulgare) 
Diagnosis 
Hysterosomal shield without striations, coxal fields III and IV open, Metasternal seta (mts) 
present. 
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8.  Acotyledon haripuriensis Ashfaq, Sher and Chaudhri, 1990:32. 
 
Known Distribution            :      Pakistan: Haripur 
Known Source                     :      Plum (Prunus mume) 
New Distribution Record   :       
 
56 specimens of this species have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No. Date Source 
Chackwal 8 08-03-2011 Wheat (Triticum aestivum) 
Sialkot 7 14-03-2011 Maize (Zea mays) 
Okara 2 07-12-2010 Rice (Oryza sativa) 
Sahiwal 4 09-12-2010 Wheat(Triticum aestivum) 
Mianwali 5 20-09-2012 Maize (Zea mays) 
Multan 2     18-09-2010 Wheat (Triticum aestivum) 
Rawalpindi 6     25-02-2010 Wheat (Triticum aestivum) 
Layyah 3     13-08-2012 Grams (Vigna mungo) 
Attock 3     14-08-2010 Rice (Oryza sativa) 
T.T.Sing 2     17-10-2011 Wheat (Triticum aestivum) 
Muzzafarghar 4 08-11-2011 Maize (Zea mays) 
Lahore 3 09-02-2012 Wheat (Triticum aestivum) 
Lodhran 4 20-10-2012 Wheat(Triticum aestivum) 
Pakpatan 3 09-11-2011 Wheat (Triticum aestivum) 
 
 
Diagnosis 
Propodosomal shield dotted, hysterosomal shield with 2 pairs of visible pores, gnathosoma 1 
segment and sternum 2 (st2) is absent in this species. 
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9. ACOTYLEDON CHACKWALENSIS N. SP. (Fig: 2A-B) 
HYPOPUS 
Dorsum: 
Body elongates 265 long, 186 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 29 long, 162 wide provided with a small rostrum antero-medially, 
dotted; setae vi, sci, scs, 44, 12, 12 long respectively, sci-sci 25, vi -vi 7 and scs-scs 76 apart. 
Hysterosomal shield 84 long, 215 wide, smooth. Setae simple, seta d1, d2, d3, d4 on 
hysterosomal shield while seta hi, la, lp1, lp2, sai and sae located off the hysterosomal shield. 
Setae d1 32, d2 12, d3 49, d4 10, hi 7, la 7, lp17, lp2 7, sae 7, sai 20 long; d1-d1 66, d2-d2 159, 
d3-d3 108, d4-d4 64, d1-d2 49, d2-d3 56 and d3-d4 61 apart. Hysterosomal shield anterior 
margin overlapping propodosomal shield and overlapping area with striations (Fig: 2A).  
 
Venter: 
Gnathosomal fused padipalpi II segmented, 27 long, parallel laterally, convex posteriorly, 
1 pair arista, 37 long, 2 pairs small setae. Apodeme I (ap1) 12 long, V- shaped continuing with 
sternum I (st1). Sternum I (st1) free, rounded 56 long. Apodeme 2 (ap2) not meeting apodeme 4 
(ap4). Apodeme 3 (ap3) meeting apodeme 4 (ap4). Apodeme 4 (ap4) meeting medially making a 
semi-circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) converging medially meeting 
apodeme 4 (ap4). Metasternal seta (mts) 7. Coxal fields I, II, III and IV open and dotted. Area 
lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I pair 10 long. Genital shield 
dotted, genital slit elongated, genital suckers absent, I pair Paragenital setae (pr) anterior to 
genital disc (gdi3) 7 long. Coxal discs di1 and di2 present. Suctorial shield concave antero-
medially, 42 long, 49 wide, I pair anterior suckers, I pair anal suckers, 2 pairs each of lateral and 
posterior suckers (Fig. 2B). 
 
Legs: 
All of one type, I - IV measuring 86, 81, 61 and 61 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
1-0, femora 1-1-0-0, genua 2-2-1-0, tibiae 2-2-2-2, tarsi 9-6-5-7. Tarsi I-IV 37; 35; 36; 37 long 
respectively. Seta vF on femora I and II 42, 32 long respectively, absent on femur III and IV. 
Seta e on tarsi I and II 34 and 27 long, absent on femora III and IV. Seta mG on genua I and II 15 
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and 10 long respectively, hT on tibiae I and II 17 and 17 long respectively. Solenidion ω on tarsi 
I and II 15 and 17 long respectively. Setae φ on tibia I and II 76 and 29 long respectively, ba I 
and ba II 12 long each. Tarsi I-IV provided with I cup-shaped + 1 leaf-like + 3 lancet like; 1 cup 
shape + 1 leaf like + 2 lancet like; 4 lancet like; 4 lancet-like setae respectively (Fig. 2B). 
Type: 
 Holotype hypopus was collected from grain market at Chackwal from Gram (Vigna 
mungo) grains on 18-03-11 and deposited in Department of Entomology, University of 
Agriculture, Faisalabad.      
82 paratypes of Acotyledon chackwalensis have been collected by Zahid Mahmood 
Sarwar from the following localities of Punjab, Pakistan. 
Locality No Date Source 
Chackwal 15 08-03-2011 Gram (Vigna mungo) 
Rawalpindi 9 25-02-2010 Wheat(Triticum aestivum) 
Sargodha 6 09-04-2011 Rice (Oryza sativa) 
Pakpatan 3 09-11-2011 Barley(Hordeum vulgare) 
Mianwali 7 20-09-2012 Gram(Vigna mungo) 
Bahawalpur 4 02-01-2010 Wheat(Triticum aestivum) 
Faisalabad 9 23-02-2010 Maize (Zea mays) 
Lahore 12 09-02-2012 Wheat(Triticum aestivum) 
T.T. Singh 8 17-10-2011 Rice (Oryza sativa) 
Bhakkar 9 10-01-2012 Wheat(Triticum aestivum) 
 
Etymology: 
This species epithet if derived from locality of collection. 
Remarks: 
This new species is very close to already known species Acotyledon wazirabadensis Bashir, 
Afzal, Honey and Ashfaq but this new species from A. wazirabadensis due to following 
characters; 
1. Overlapping area of hysterosomal and propodosomal shield is smooth in A. 
wazirabadensis while overlapping area in this new species is with broken striations. 
2. Metasternal setae (mts) absent in A. wazirabadensis while mts present in this new species. 
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3. Tarsus IV with only moderate setae in A. wazirabadensis while Tarsus IV with moderate 
to long setae present in this new species. 
4.  Trochanter I and II without setae in A. wazirabadensis while setae present in this new 
species. 
 
This new species is very close to already known species Acotyledon arushensis but differs due to 
following characters; 
1. Hysterosomal shield smooth in A. arushensis but dotted in this new species. 
2. All coxal fields smooth in A. arushensis but dotted in this new species. 
3. Sternum II rod shaped in A. arushensis but with swollen tip in this new species. 
4. Tarsi III and IV each with 2 leaf like setae but with only 1 setae in this new species. 
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                                           Fig. 2: Acotyledon chackwalensis. n.sp. A: Dorsal side 
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                             Fig. 2: Acotyledon chackwalensis. n.sp. B: Ventral side 
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10. ACOTYLEDON VEGINUS N.SP. (Fig: 3A-B) 
HYPOPUS 
Dorsum: 
Body round, 245 long, 225 wide; divided into propodosomal and hysterosomal shields. 
Propodosomal shield 16 long provided with a small rostrum antero-medially, smooth; setae vi, 
ve, sci, scs, 25, 10, 25 and 25 long respectively, sci-sci 64, scs-scs 96 and sci-scs 25 apart. 
Dorsum with 2 pairs visible pores. Hysterosomal shield 210 long, 210 wide, smooth. Setae 
simple, seta d1, d2, d3, d4 on hysterosomal shield while seta hi, la, lp1, lp2, sai and sae located 
off the hysterosomal shield. Setae d1 12, d2 12, d3 10, d4 10, hi 10, la 10, lp17, lp2 7, sae 10, sai 
32 long; d1-d1 39, d2-d2 130, d3-d3 32, d4-d4 59, d1-d2 54, d2-d3 54 and d3-d4 69 apart. 
Hysterosomal shield anterior margin not overlapping propodosomal shield with some broken 
striations near d2 (Fig: 3A).  
Venter: 
Gnathosomal fused padipalpi II segmented, 22 long, parallel laterally, rounded 
posteriorly, 1 pair arista, 37 long, 2 pairs small setae. Apodeme I (ap1) 10 long, V- shaped 
continuing with sternum I (st1). Sternum I (st1) free, rounded, 40 long. Apodeme 2 (ap2) not 
meeting apodeme 4 (ap4) with rounded tip. Apodeme 3 (ap3) meeting apodeme 4(ap4). 
Apodeme 4 (ap4) meeting medially making a semi-circular line. Sternum 2 (st2) absent. 
Apodeme 5 (ap5) thick, converging medially not meeting apodeme 4 (ap4). Metasternal seta 
(mts) 12. Coxal fields I, II, III and IV open and dotted. Area lateral to apodeme 3 (ap3) and 
apodeme 4 (ap4) smooth. Seta hv I pair 15 long. Genital shield dotted, genital slit elongated, 
genital suckers absent, I pair Paragenital setae (pr) anterior to genital disc (gdi3) 7 long. Coxal 
discs di1, di2 and di3 present. Suctorial shield concave antero-medially, 42 long, 47 wide, I pair 
anterior suckers, I pair anal suckers, 2 pairs each of lateral and posterior suckers. Distance 
between sectorial shield and posterior margin of the body is greater than the length of sectorial 
shield (Fig. 3B). 
Legs: 
All of one type, I-IV measuring 103, 93, 86 and 93 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
1-0, femora 1-1-0-1, genua 2-2-1-0, tibiae 2-2-2-2, tarsi 6-6-6-7. Tarsi I-IV 40; 32; 20; 24 long 
respectively. Seta vF on femora I, II and IV 32, 47 and 20 long respectively, absent on femur III . 
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Seta e on tarsi I and II 32 and 25 long each, absent on femora III and IV. Seta mG on genua I and 
II 17 and 17 long respectively, hT on tibiae I and II 25 and 20 long respectively. Solenidion ω on 
tarsi I and II 17 and 17 long respectively. Setae φ on tibia I and II 64 and 47 long respectively, e 
on tarsi I and II 32 and 25 long, baI and ba II,  27, 20 respectively. Tarsi I-IV provided with I 
cup-shaped + 1 leaf-like; 1 cup shape + 1 leaf like + 2 lancet like; 1 leaf like setae; 7 simple setae 
respectively (Fig. 3B). 
Type: 
 Holotype hypopus was collected from grain market at Sahiwal from Mung (Vigna 
radiata) grains on 09-12-10 and deposited in Department of Entomology, University of 
Agriculture, Faisalabad.   
5 paratypes of Acotyledon veginus have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No. Date Source 
Sahiwal 3 09-12-2010 Mung (Vigna radiata) 
Faisalabad 2 10-02-2012 Wheat(Triticum aestivum) 
    
Etymology: 
This species epithet if derived from host mung. 
Remarks: 
This new species is very close to already known species Acotyledon kamokiensis Bashir, Afzal, 
Honey and Ashfaq but this new species from A. kamokiensis due to following characters; 
1. A. kamokiensis has 3 pairs of visible pores while this new species has only 1 pairs of 
visible pore on dorsum. 
2. Gnathosoma is I segmented in A. kamokiensis while this new species has II segmented 
gnathosoma. 
3. In A. kamokiensis coxal field III is closed and Metasternal setae mts is present over it 
while in this new species coxal field III is open and mts present on its tip. 
 
This new species is very close to already known species Acotyledon volgini Zachvatkin but 
differs due to following characters; 
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1. Body completely smooth in A. volgini but striations present near d2 in this new species. 
2. Sternum II free anteriorly in A. volgini but absent in this new species. 
3. Metasternal setae not prominent in A. volgini but well defined setae present in this new 
species. 
4. Tarsi IV with 5 leaf like setae in A. volgini but setae absent in this new species. 
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                Fig. 3: Acotyledon veginus. n.sp. A: Dorsal side 
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                                                             Fig. 3: Acotyledon veginus. n.sp. B: Ventral side 
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11. ACOTYLEDON CICERI N.SP. (Fig: 4 A-B) 
HYPOPUS 
Dorsum: 
Body elongates 284 long, 216 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 22 long, 167 wide provided with a small rostrum antero-medially, 
smooth; setae vi, scs, 25, 34 long respectively, vi-vi 5, scs-scs 93 apart. Hysterosomal shield 240 
long, 212 wide, smooth. Setae simple, seta d1, d2, d3, d4 on hysterosomal shield while seta hi, 
la, lp1, lp2, sai and sae located off the hysterosomal shield. Dorsum with 3 pairs visible pores. 
Setae d1 12, d2 10, d3 12, d4 10, hi 10, he 12, la 10, lp110, lp2 10, sae 12, sai 25 long; d1-d1 56, 
d2-d2 154, d3-d3 74, d4-d4 76, d1-d2 54, d2-d3 61 and d3-d4 66 apart. Hysterosomal shield 
anterior margin overlapping propodosomal shield and overlapping area smooth (Fig: 4A).  
 
Venter: 
Gnathosomal fused padipalpi I segmented, 27 long, parallel laterally, 1 pair arista, 44 
long, 2 pairs small setae. Apodeme I (ap1) 16 long, V- shaped continuing with sternum I (st1). 
Sternum I (st1) free, pointed, 49 long. Apodeme 2 (ap2) rounded at tip, not meeting apodeme 4 
(ap4). Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a 
semi-circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) converging not medially meeting 
apodeme 4 (ap4). Metasternal seta (mts) 10. Coxal fields I, II and IV open while III open and 
dotted. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) dotted. Seta hv I pair 22 long. 
Genital shield dotted, genital slit elongated, genital suckers absent, I pair Paragenital setae (pr) 
anterior to genital disc (gdi3) 7 long. Coxal discs di1 and di2 present. Suctorial shield concave 
antero-medially, 44 long, 51 wide, I pair anterior suckers, I pair anal suckers, 2 pairs each of 
lateral and posterior suckers. Distance between sectorial shield and posterior margin of the body 
is greater than the length of sectorial shield (Fig. 4B). 
Legs: 
All of one type, I - IV measuring 113, 110, 86 and 110 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
1-0, femora 1-1-0-1, genua 2-1-1-0, tibiae 2-2-2-2, tarsi 7-6-7-7. Tarsi I-IV 36; 28; 32; 32 long 
respectively. Seta vF on femora I, II and IV 37, 47 and 15 long respectively, absent on femur III. 
Seta e on tarsi I and II 25 long each, absent on femora III and IV. Seta mG on genua I and II 20 
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and 20 long respectively, hT on tibiae I and II 27 and 25 long respectively. Solenidion ω on tarsi 
I and II 14 and 14 long respectively. Setae φ on tibia I and II 37 and 49 long respectively. Tarsi I-
IV provided with I cup-shaped + 2 leaf-like; 1 cup shape + 1 leaf like; 1 cup shaped + 1 leaf like 
+ 1 lancet like; 1 cup shaped + 1 leaf like setae respectively (Fig. 4B). 
Type: 
 Holotype hypopus was collected from grain market at Rawalpindi from Wheat (Triticum 
aestivum) grains on 09-03-12 and deposited in Department of Entomology, University of 
Agriculture, Faisalabad. 
7 paratypes of Acotyledon ciceri have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
 
Locality No. Date Source 
Rawalpindi 3 09-03-2012 Wheat(Triticum aestivum) 
Sahiwal 2 09-12-2010 Mung (Vigna radiata) 
Pakpatan 2 27-04-2012 Wheat(Triticum aestivum) 
      
Etymology: 
This species epithet if derived from host Gram (Vigna mungo). 
Remarks: 
This new species is very close to already known species Acotyledon haripuriensis Ashfaq, Sher, 
Chaudhri and Aslam but this new species from A. haripuriensis due to following characters; 
1. Propodosomal shield smooth in A. haripuriensis but dotted in this new species. 
2. Hysterosomal shield 2 pairs visible pores in A. haripuriensis but only 3 pairs visible 
pores in this new species. 
3. Gnathosoma notched posteriorly in A. haripuriensis but not notched in this new species. 
4. Sternum I with lancet like tip in A. haripuriensis but rounded in this new species. 
 
This new species is very close to already known species Acotyledon arushensis Mahunka but 
differs due to following characters; 
1. Hysterosomal shield smooth in A. arushenis but dotted in this new species. 
2. All coxal fields smooth in A. arushenis but dotted in this new species. 
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3. Sternum I meeting apodeme I in A. arushenis but away from apodeme I in this new 
species. 
4. Tarsus III with 2 leaf like setae in A. arushenis but only 1 setae in this new species.  
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                                                Fig. 4: Acotyledon ciceri. n.sp. A: Dorsal side 
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Fig. 4: Acotyledon ciceri. n.sp. B: Ventral side  
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12. ACOTYLEDON MULTANIENSIS N. SP (Fig: 5 A-B)  
HYPOPUS 
Dorsum: 
Body oval shape, 274 long, 215 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 31 long, 161 wide provided with a small rostrum antero-medially, 
smooth. Body with 3 pairs visible pores; setae vi, ve, scs, 27, 27, and 34 long respectively, scs -
scs 91 apart. Hysterosomal shield 218 long, 216 wide, smooth. Setae simple, seta d1, d2, d3, d4 
on hysterosomal shield while seta hi, la, lp1, lp2, sai and sae located off the hysterosomal shield. 
Setae d1 12, d2 15, d3 12, d4 10, hi 10, he 17, la 10, lp110, lp2 10, sae 27, sai 27 long; d1-d1 42, 
d2-d2 135, d3-d3 61, d4-d4 69, d1-d2 56, d2-d3 56 and d3-d4 64 apart. Hysterosomal shield 
striated while anterior margin overlapping to propodosomal shield and overlapping area smooth 
(Fig: 5A).  
Venter: 
Gnathosomal fused padipalpi I segmented, 27 long, parallel laterally, 1 pair arista, 39 
long, 2 pairs small setae. Apodeme I (ap1) 12 long, V- shaped continuing with sternum I (st1). 
Sternum I (st1) free, pointed, 42 long. Apodeme 2 (ap2) rounded, not meeting apodeme 4 (ap4). 
Apodeme 3 (ap3) thick, meeting apodeme 4 (ap4). Apodeme 4 (ap4) meeting medially making a 
semi-circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) thick and rounded converging 
medially not meeting with apodeme 4 (ap4). Metasternal seta (mts) 10. Coxal fields I, II, III and 
IV open and dotted. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) dotted. Seta hv I pair 
22 long. Genital shield dotted, genital slit elongated, genital suckers absent, I pair Paragenital 
setae (pr) anterior to genital disc (gdi3) 15 long. Coxal discs di1, di2 and di3 present. Suctorial 
shield concave antero-medially, 44 long, 51 wide, I pair anterior suckers, I pair anal suckers, 2 
pairs each of lateral and posterior suckers. Distance between sectorial shield and posterior 
margin of the body is greater than the length of sectorial shield (Fig. 5B). 
Legs: 
All of one type, I - IV measuring 98, 98, 81 and 96 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
1-0, femora 1-1-0-1, genua 2-3-2-0, tibiae 2-2-2-2, tarsi 5-6-7-6. Tarsi I-IV 40, 33, 33 and 33 
long respectively. Seta vF on femora I and II 25, 39 long respectively, absent on femur III and 
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IV. Seta e on tarsi I 25 long, Seta mG on genua I and II 20 and 17 long respectively, hT on tibiae 
I and II 22 and 27 long respectively. Solenidion ω on tarsi I and II 17 and 25 long respectively. 
Setae φ on tibia I and II 64 and 49 long respectively. Tarsi I-IV provided with I cup-shaped + 1 
leaf-like + 2 lancet like; 1 leaf like; 1 cup shaped + 1 leaf like; 7 simple setae respectively (Fig. 
5B). 
Type: 
 Holotype hypopus was collected from grain market at Multan from Lentil (Lens 
culinaris) grains on 27-08-11 and deposited in Department of Entomology, University of 
Agriculture Faisalabad.      
25 paratypes of Acotyledon multaniensis have been collected by Zahid Mahmood Sarwar from 
the following localities of Punjab, Pakistan. 
Locality No. Date Source 
Multan 5 27-08-2011 Lentil (Lens culinaris) 
Rawalpindi 3 25-02-2010 Gram (Cicer arietinum) 
Attock 4 04-08-2010 Wheat(Triticum aestivum) 
Chackwal 3 15-09-2012 Rice (Oryza sativa) 
Gujranwala 3 10-11-2012 Wheat(Triticum aestivum) 
Lahore 4 09-02-2012 Gram(Cicer arientinum) 
Faisalabad 3 23-02-2010 Rice (Oryza sativa) 
 
Etymology: 
This species epithet if derived from locality of collection. 
Remarks: 
This new species is very close to already known species Acotyledon infaustus Ashfaq, Chaudhri 
and Parvez, but this new species from A. infaustus due to following characters; 
1. Body rounded in A.infaustus but oval shape in this new species. 
2. Gnathosoma notched posteriorly in A.infaustus but rounded posteriorly in this new 
species. 
3. Sternum II present in A.infaustus but absent in this new species. 
4. Coxal discs I and II enfolded in membranous structure in A.infaustus but not enfolded in 
this new species. 
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5. Dorsum without striations in A.infaustus but definite striations present in this new 
species. 
 
This new species is very close to already known species Acotyledon krameri Berlese but differs 
due to following characters; 
1. Propodosomal shield with 2 pairs setae in A. krameri but 3 pairs setae in this new species. 
2. Sternum II reduced in A. krameri but absent in this new species. 
3. Genu III with 1 setae in A. krameri but 2 setae in this new species. 
4. Tarsus IV with 3 leaf like setae in A. krameri but only 1 setae in this new species. 
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Fig. 5: Acotyledon multaniensis n.sp. A: Dorsal side 
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Fig. 5: Acotyledon multaniensis n.sp. B: Ventral side 
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13.  Acotyledon kamokiensis Bashir, Afzal, Honey and Ashfaq, 2012:747. 
Known Distribution            :      Pakistan: Kamoke, Gujranwala 
Known Source                     :      Wheat (Triticum aestivum) 
New Distribution Record   : 
5 specimens of this species have been collected by Zahid Mahmood Sarwar from the following 
localities of Punjab, Pakistan. 
 
Locality No. Date Source 
Gujranwala 3 10-11-2012 Wheat(Triticum aestivum) 
Lahore 2 17-02-2010 Wheat(Triticum aestivum) 
 
Diagnosis 
This species has 3 pairs of visible pores on dorsum. In this species the hysterosomal 
shield is separated from propodosomal shield. Gnathosomal padipalpi straight posteriorly in this 
species. In this species coxal field III is closed and mts is present over it. In this species area 
lateral to ap3 and ap4 is smooth. 
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14. ACOTYLEDON AUGOKIENSIS N.SP.  (Fig: 6 A-B) 
HYPOPUS 
Dorsum: 
Body rounded 255 long, 225 wide; divided into propodosomal and hysterosomal shields. 
Propodosomal shield 14 long, 181 wide provided with a small rostrum antero-medially, smooth; 
setae vi, ve, sci, sce, 12, 7, 15 and 27 long respectively, sci-sci 25, sce -sce 61 and sci-sce 22 
apart. Setae sci and sce in semi-circular line. Hysterosomal shield 221 long, 215 wide, dotted; 2 
pair visible pore. Setae simple, seta d1, d2, d3, d4 on hysterosomal shield while seta hi, la, lp1, 
lp2, sai and sae located off the hysterosomal shield. Setae d1 12, d2 15, d3 10, d4 12, hi 12, la 
12, lp110, lp2 7, sae 7, sai 29 long; d1-d1 37, d2-d2 137, d3-d3 47, d4-d4 61, d1-d2 51, d2-d3 61 
and d3-d4 66 apart. Hysterosomal shield anterior margin overlapping propodosomal shield and 
overlapping area dotted (Fig. 6A).  
Venter: 
Gnathosomal fused padipalpi I segmented, 25 long, parallel laterally, rounded posteriorly, 
1 pair arista, 37 long, 2 pairs small setae. Apodeme I (ap1) 10 long, V- shaped continuing with 
sternum I (st1). Sternum I (st1) free, pointed, 42 long. Apodeme 2 (ap2) not meeting apodeme 4 
(ap4). Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a 
semi-circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) converging medially not meeting 
apodeme 4 (ap4). Metasternal seta (mts) 7. Coxal fields I, II, III and IV open and dotted. Area 
lateral to apodeme 3 (ap3) and apodeme 4 (ap4) dotted. Seta hv I pair 22 long. Genital shield 
dotted, genital slit elongated, genital suckers absent, I pair Paragenital setae (pr) anterior to 
genital disc (gdi3) 7 long. Coxal discs di1 and di2 present. Suctorial shield concave antero-
medially, rounded posteriorly, 42 long, 49 wide, I pair anterior suckers, I pair anal suckers, 2 
pairs each of lateral and posterior suckers (Fig. 6B). 
Legs: All of one type, I - IV measuring 93, 88, 83 and 88 in length respectively (Trochanter base 
to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 0-1-1-0, 
femora 1-1-0-0, genua 2-3-1-1, tibiae 3-3-2-2, tarsi 7-5-5-5. Tarsi I-IV 37; 35; 36; 37long 
respectively. Seta vF on femora I and II 20, 44 long respectively, absent on femur III and IV. 
Seta e on tarsi I and II 25 long each, absent on femora III and IV. Seta mG on genua I and II 25 
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and 20 long respectively, hT on tibiae I and II 25 and 22 long respectively. Solenidion ω on tarsi 
I and II 17 and 19 long respectively. Setae φ on tibia I and II 66 and 47 long respectively. Tarsi I-
IV provided with I cup-shaped + 1 leaf-like + 3 lancet like; 1 cup shape + 1 leaf like + 2 lancet 
like; 4 lancet like; 4 lancet-like setae respectively (Fig. 6B). 
Type: 
Holotype hypopus was collected from Grain Market Augoki (Sialkot) from Wheat 
(Triticum aestivum) grains on 14-03-2011 and deposited in the Department of Entomology, 
University of Agriculture, Faisalabad.  
4 paratypes of Acotyledon augokiensis have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
Locality No Date Source 
Sialkot 3 14-03-2011 Wheat(Triticum aestivum)  
Narowal 1 23-09-2012 Rice (Oryza sativa) 
Etymology: 
The species name is described on the basis of locality (Augoki) from which this species 
was collected. 
Remarks: 
This new species is very close to already known species Acotyledon dolichos Ashfaq and 
Sarwar, but this new species differs from A. dolichos due to the following characters. In A. 
dolichos dorsum has 3 pairs of visible pores on it while in this new species only 2 visible pores 
are present over dorsum. 
1. In A. dolichos overlapping area between propodosomal and hysterosomal shields is 
smooth while in this new species this overlapping area is dotted. 
2. In A. dolichos gnathosoma is flask shaped while in this new species gnathosoma is 
parallel laterally while being rounded from posterior side. 
3. In A. dolichos st2 is bifurcated while in this new species st2 is absent. 
4. In A. dolichos  trochanter of leg I-III has a setae on it while in this new species setae on 
trochanter of leg I is absent. 
This new species is very close to already known species Acotyledon memphiticus Sevastyanov 
and Radi but differs due to the following characters. 
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1. Hysterosomal shield smooth in A. memphiticus but dotted in this new species. 
2. Gnathosoma notched in A. memphiticus but straight in this new species. 
3. Coxal field III closed in A. memphiticus but open in this new species. 
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                                   Fig. 6: Acotyledon augokiensis. n.sp. A: Dorsal side  
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                        Fig. 6: Acotyledon augokiensis. n.sp. B: Ventral side 
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15. ACOTYLEDON HAROONABADENSIS N.SP. (Fig: 7 A-B) 
HYPOPUS 
Dorsum: 
Body elongated 265 long, 206 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 17  long, 171  wide provided with a small rostrum antero-medially, 
dotted; setae vi, sci, scs, 25, 22 and 37 long respectively, seta ve and scs absent, sci-sci 32, scs-
scs 98  and sci-scs 29 apart. Setae sci and scs in semi-circular line. Hysterosomal shield 240 
long, 195 wide, smooth; 1 pair visible pore. Setae simple, seta he, d1, d2, d3, d4 on hysterosomal 
shield while seta hi, la, lp1, lp2, sai and sae located off the hysterosomal shield. Setae d1 22, d2 
12, d3 12, d4 10, hi 10, he 20, la 10, lp1 7, lp2 10, sae 10, sai 25 long; d1-d1 54, d2-d2 142, d3-
d3 66, d4-d4 69, d1-d2 47, d2-d3 54 and d3-d4 59 apart. Hysterosomal shield anterior margin 
separated from propodosomal shield (Fig. 7A). 
Venter: 
Gnathosomal fused padipalpi I segmented, 39 long, parallel laterally, notched posteriorly, 
1 pair arista, 39 long, 2 pairs small setae. Apodeme I (ap1) 12long, V- shaped continuing with 
sternum I (st1). Sternum I (st1) free, 49 long. Apodeme 2 (ap2) not meeting apodeme 4 (ap4). 
Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a semi-
circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) converging medially not meeting 
apodeme 4 (ap4). Metasternal seta (mts) 15. Coxal fields I, II, III and IV open dotted. Area 
lateral to apodeme 3 (ap3) and apodeme 4 (ap4) dotted. Seta hv I pair 20 long. Genital shield 
dotted, genital slit elongated, genital suckers absent, I pair Paragenital setae (pr) anterior to 
genital disc (gdi3) 7 long. Coxal discs di1 and di2 present. Suctorial shield concave antero-
medially, rounded posteriorly, 39 long, 49 wide, I pair anterior suckers, I pair anal suckers, 2 
pairs each of lateral and posterior suckers (Fig. 7B). 
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Legs: 
All of one type, I - IV measuring 100, 110, 100 and 113 in length respectively 
(Trochanter base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, 
trochanters 0-0-1-0, femora 1-1-0-1, genua 2-2-1-0, tibiae 3-3-1-2, tarsi 7-6-6-4. Tarsi I-IV 42; 
37; 32; 38 long respectively. Seta vF on femora I, II and IV 34, 49 and 20 long respectively, 
absent on femur III. Seta e on tarsi I and II 37 and 27 long, absent on femora III, IV. Seta mG on 
genua I and II 20 and 20 long each, hT on tibiae I and II 25 and 22 long respectively. Setae σ on 
Genu I and II 12 long, Solenidion ω on tarsi I and II 17 and 20 long respectively. Setae φ on tibia 
I and II 64 and 39 long respectively. Tarsi I-IV provided with I cup-shaped + 1 leaf-like + 3 
lancet like; 1 cup shaped + 1 leaf like + 4 lancet like; 1 leaf like + 1 leaf like + 2 simple setae 
(Fig. 7B). 
Type: 
Holotype hypopus was collected from Govt. Godowns at Haroonabad (Bahawalpur) from 
Wheat (Triticum aestivum) grains on 18-03-2012 and deposited in the Department of 
Entomology, University of Agriculture, Faisalabad.  
6 paratypes of Acotyledon haroonabadensis have been collected by Zahid Mahmood Sarwar 
from the following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Haroonabad (Bahawalpur) 4 18-03-2012 Wheat(Triticum aestivum)  
Rahim Yar Khan 2 10-10-2011 Rice (Oryza sativa) 
 
Etymology: 
The species name is described on the basis of locality Haroonabad (Bahawalpur) from 
which this species was collected. 
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Remarks: 
This new species is very close to already known species Acotyledon haripuriensis Ashfaq, 
Sher and Chaudhri, but this new species differs from A. haripuriensis due to the following 
characters. 
1. In A. haripuriensis dorsum with 2 pairs visible pores while in this new species dorsum 
with only 1 pair visible pore. 
2. In A. haripuriensis st1 is lancet like while in this new species st1 is rod shaped. 
3. In A. haripuriensis anterior and anal suckers are without radial striations while in this 
new species anterior and anal suckers are with definite radial striations. 
4. In A. haripuriensis ap2 far from posterior end of ap4 while in this new species ap2 is 
reaching almost posterior end of ap4. 
 
This new species is very close to already known species Acotyledon limbata Mahunka but 
differs due to the following characters. 
1. Propodosomal shield with 2 pairs in A. limbata but 2 pairs setae in this new species. 
2. Sternum II meeting genital shield in A. limbata but absent in this new species. 
3. All coxal fields smooth in A. limbata but dotted in this new species. 
4. Tarsi I with 3 leaf like setae on A. limbata but only 1 setae in this new species.  
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                                  Fig. 7: Acotyledon haroonabadensis. n.sp. A: Dorsal side  
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                                 Fig. 7: Acotyledon haroonabadensis. n.sp. B: Ventral side  
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16. ACOTYLEDON SARWARI N.SP. (Fig: 8 A-B) 
HYPOPUS 
Dorsum: 
Body elongates 284 long, 216 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 27 long, 127 wide provided with a small rostrum antero-medially, 
dotted; setae vi, ve, sci, sce, 25, 25, 12 and 12 long respectively, sci-sci 53, sce -sce 125 and sci-
sce 42 apart. Setae sci and sce in semi-circular line. 3 pairs visible pores on dorsum. 
Hysterosomal shield 236 long dotted. Dorsum with 3 pairs visible pores. Setae simple, seta d1, 
d2, d3, d4 on hysterosomal shield while seta hi, la, lp1, lp2, sai and sae located off the 
hysterosomal shield. Setae d1 12, d2 12, d3 12, d4 15, hi 12, he 27, la 12, lp110, lp2 10, sae 12, 
sai 25 long; d1-d1 42, d2-d2 147, d3-d3 56, d4-d4 59, d1-d2 56, d2-d3 59 and d3-d4 61 apart. 
Hysterosomal shield anterior margin overlapping propodosomal shield and overlapping area 
smooth (Fig: 8A).  
Venter: 
Gnathosomal fused padipalpi I segmented, 25 long, parallel laterally, rounded posteriorly, 
1 pair arista, 44 long, 2 pairs small setae. Apodeme I (ap1) 10 long, V- shaped continuing with 
sternum I (st1). Sternum I (st1) free, rounded, 44 long. Apodeme 2 (ap2) not meeting apodeme 4 
(ap4) broad and rounded. Apodeme 3 (ap3) meeting apodeme 4 (ap4). Apodeme 4 (ap4) meeting 
medially making a semi-circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) converging 
medially meeting apodeme 4 (ap4). Metasternal seta (mts) 10. Coxal fields I, II, III and IV open 
and dotted. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) dotted. Seta hv I pair 20 long. 
Genital shield dotted, genital slit elongated, genital suckers present, I pair Paragenital setae (pr) 
anterior to genital disc (gdi3) 12 long. Coxal discs di1 and di2 present. Suctorial shield concave 
antero-medially, 49 long, 54 wide, I pair anterior suckers, I pair anal suckers, 2 pairs each of 
lateral and posterior suckers. Distance between sectorial shield and posterior margin of the body 
is greater than the length of sectorial shield (Fig. 8B). 
Legs: 
All of one type, I - IV measuring 103, 103, 91 and 88 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
1-0, femora 1-1-0-1, genua 2-2-1-0, tibiae 2-2-2-2, tarsi 7-5-6-7. Tarsi I-IV 42; 27; 29; 21 long 
respectively. Seta vF on femora I, II and IV 25, 39 and 27 long respectively, absent on femur III. 
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Seta e on tarsi I, II and IV, 27, 25 and 25. Seta mG on genua I and II 15 and 17 long respectively, 
hT on tibiae I and II 17 and 20 long respectively. Solenidion ω on tarsi I and II 15 and 17 long 
respectively. Setae φ on tibia I and II 54 and 49 long respectively, baI 27 long. Tarsi I-IV 
provided with I cup-shaped + 2 leaf-like + 1 lancet like; 1 cup shape + 1 leaf like + 1 lancet like; 
2 leaf like; 1 cup shaped + 3 leaf like + 1 lancet-like setae respectively (Fig. 8B). 
Type: 
 Holotype hypopus was collected from grain market at Faisalabad from Rice (Oryza 
sativa) grains on 24-02-12 and deposited in Department of Entomology, University of 
Agriculture, Faisalabad.      
12 paratypes of Acotyledon sarwari have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Faisalabad 4 24-02-2012 Rice (Oryza sativa) 
T.T.Sing 3 17-10-2011 Wheat(Triticum aestivum) 
Sargodha 2 09-04-2011 Rice (Oryza sativa) 
Sahiwal 3 06-03-2012 Wheat(Triticum aestivum) 
 
Etymology: 
This species epithet if derived on the name of collector’s father. 
Remarks: 
This new species is very close to already known species Acotyledon tariqi Ashfaq, Sher, 
Chaudhri and Aslam but this new species from A. tariqi due to following characters; 
1. Dorsum with 2 pairs visible pores in A. tariqi but dorsum with 3 pairs visible pores in this 
new species. 
2. Gnathosoma smooth in A. tariqi but in this new species gnathosoma narrow anteriorly 
while broad posteriorly. 
3. Tarsus IV without any cup shaped setae in A. tariqi but 1 cup shaped setae is present in 
this new species. 
4. ap2 bifid medially with tapering tips in A. tariqi but in this new species ap2 bifid with 
broad tip. 
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This new species is very close to already known species Acotyledon tshernyshevi Zachvatkin but 
differs due to following characters; 
1. Dorsum smooth in A. tshernyshevi but dotted in this new species. 
2. Gnathosoma notched in A. tshernyshevi but straight in this new species. 
3. Sternum II present in A. tshernyshevi but absent in this new species. 
4. Apodeme II rod shaped in A. tshernyshevi but with broader region medio-posteriorly.   
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            Fig. 8: Acotyledon sarwari. n.sp. A: Dorsal side  
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                 Fig. 8: Acotyledon sarwari. n.sp. B: Ventral side 
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Map 2: Species Distribution Genus Acotyledon 
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SPECIES DISTRIBUTION (PUNJAB) 
Genus Acotyledon 
1. Acotyledon peshawariensis      9. Acotyledon chackwalensis 
2. Acotyledon falki  10. Acotyledon veginus 
3. Acotyledon wazirabadensis 11. Acotyledon ciceri 
4. Acotyledon tariqi               12. Acotyledon multaniensis 
5. Acotyledon tritici  13. Acotyledon kamokiensis 
6. Acotyledon stremma               14. Acotyledon augokiensis 
7. Acotyledon bellulus  15.  Acotyledon haroonabadensis 
8.   Acotyledon haripuriensis      16. Acotyledon sarwari 
                                                         
N 
E 
S 
W 
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GENUS CALOGLYPHUS BERLESE 
 
Caloglyphus Berlese, 1923: 262 ; Oudemans, 1932: 357 ; Zachvatkin, 1941: 207-243; Nesbitt, 
1944: 21-27; 1949, 58-66; Samsinak, 1966b: 27-42; 1980, 201-206; 1988, 159-164; Mahunka, 
1973d: 291-294; 1974a, 139-140; 1978c, 118-121; Hughes, 1976: 92-116; Tseng and Hsieh, 
1976: 47-52; Channabasavanna et al, 1981: 57-63; Rao et al, 1982: 37-43; Ashfaq and Chaudhri, 
1983: 61-78; Zou and Wang, 1989: 21-24; Sevastyanov and Radi, 1991: 141-144; Sher et al, 
1991: 27-34; Negam and Alatawi, 2011: 95-99 
Sancassania Oudemans, 1916; Samsinak, 1960; Klimov, 2000 
DIAGNOSIS: 
 Dorsal shield smooth or scantly dotted. Gnathosoma considerably longer than wide at its 
base, two segmented, segments clearly separated. Sternum I (st1) and apodeme 2 (ap2) not 
reaching posterior end and not united with each other. Coxal suckers 2 pairs well 
developed/completely reduced or replaced by fairly long seta. Coxal field III generally shut. 
Genital shield separated from/not separated from ventral shield. Suctorial shield well developed, 
lateral suckers anterior to posterior suckers but at same level of anal suckers, shield separated 
from posterior body end by small distance, considerably smaller than shield length. Tarsi III and 
IV short, stout. Seta e not more than one half of leg I and II, enlarged distally. Apex of genu I 
with 1 seta only. Seta ba of tarsi I and II tapering anteriorly. Claws normal, much smaller than 
tarsi. 
Type Species: Caloglyphus berlesei Michael, 1903. 
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Key to Species of Genus Caloglyphus Berlese from Pakistan 
1. Sternum 2 (st2) present.………………………………..…….………………………….…2 
- Sternum 2 (st2) absent….............................……………..……….……………….…….…12 
2. Apodeme 2 (ap2) meeting apodeme 3 (ap3)…..........austerus Sarwar, Ashfaq and Nadeem 
-Apodeme 2 (ap2) not meeting apodeme 3 (ap3)……………………………………………..3  
3. Apodeme 3 (ap3) meeting apodeme 4 (ap4)..………………………………………………8  
- Apodeme 3 (ap3) not meeting apodeme 4 (ap4)….. ……………………..…………….…...4 
4. Gnathosomal lateral margins parallel...………...…………………………………………. 5 
- Gnathosomal lateral margins not parallel………….………………….……………………..6 
5. Sternum 1 (st1) bifid posteriorly; Paragenital seta (pr) bifid …………………………… 
………………………….....................................................multaniensis Ashfaq and Chaudhri 
- Sternum 1 (st1) not bifid posteriorly; Paragenital seta (pr) not bifid………………………. 
………….................. ……………………………………….agrios Sarwar, Ashfaq and Akbar 
6. Setae sci and sce forming straight line; coxal discs (di1, di2) not conoids………………... 
…………..…………………………………………………….opacatus Ashfaq and Chaudhri  
- Setae sci and sce not forming straight line; coxal discs (di1, di2) conoids……………….…7  
7. Apodeme 4 (ap4) not meeting medially; Paragenital seta (pr) antero-medial to genital disc                   
(gdi3); Gnathosomal distal fork not separated from basal joint……………………………… 
………………………………………………………………………verto Sarwar and Ashfaq - 
Apodeme 4 (ap4) meeting medially; Paragenital seta (pr) messed to genital disc (gdi3);                           
Gnathosomal distal fork separated from basal   joint…………………………………………. .… 
………………...………………............................. ……trigonellum Sher, Ashfaq and Parvez 
8. Gnathosoma notched posteriorly…..………………….…………..…………..…………... 9  
- Gnathosoma not notched posteriorly……………...……………………….…………….... 10  
9. Setae sci and sce of equal size; apodeme 4 (ap4) meeting medially …………………… 
…………………………………………………………………merisma Ashfaq and Chaudhri 
- Setae sci and sce not of equal size; apodeme 4 (ap4) not meeting medially 
................................………………………………………........hadros Sarwar, Ashfaq and Akbar 
10. Gnathosomal distal fork separated from basal joint; genital disc (gdi3) kidney shaped 
.......................................................................................................................................................11  
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-Gnathosomal distal fork not separated from basal joint; genital disc (gdi3) not kidney shape 
……..…………………………………………..…………….……kenos Sarwar and Ashfaq 
11. Hysterosomalshieldsmooth; sternum1 (st1) not bifid posteriorly; coxal discs (di1, di2)    
conoids ......................……………………………………bradys Sarwar, Ashfaq and Nadeem 
-Hysterosomal shield dotted; sternum 1 (st1) bifid posteriorly; coxal discs (di1, di2) not conoids 
………………………………………….…faisalabadensis Sher, Ashfaq and Pervez 
12. Gnathosoma extended beyond body.………………………….…………………...…....13 
- Gnathosoma not extended beyond body ..……………………….………………………....15 
13. Apodeme 4 (ap4) meeting medially…….………..……...morosus Ashfaq and Chaudhri  
- Apodeme 4 (ap4) broken medially…...……………………………..……..………….……14 
14. propodosomal shield dotted without striation……………...….………..aurangensis n.sp 
- Propodosomal shield dotted anterior-medially with striations 
………………………………………………………………..….. arbelos Sarwar and Ashfaq  
15. Body dotted having 2 pair visible pores on dorsum………………...… pejowaliensis n.sp 
-Body smooth having not 2 pair visible pores on dorsum …………………………………..16 
16. Coxal field III open…..……………………..…..………………………..…..Sativum n.sp 
- Coxal field III closed; ……………...………….…..……………………………………….17  
17. Genital disc (gdi3) and suctorial shield with radial striation …………………. 
……………………………………………..…………………….. clemens Sarwar and Ashfaq            
-Genital disc (gdi3) and suctorial shield without radial striation ……………………………18 
18. Dorsum with 2 Pairs visible pores; gnathosoma II segmented 
………………………………………………………...... ………cingentis Sarwar and Ashfaq 
-Dorsum with only 1 pair visible pore; gnathosoma I segmented………. jaranwalaensis n.sp. 
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17. CALOGLYPHUS SATIVUM N.SP. (Fig: 9 A-B) 
HYPOPUS 
Dorsum: 
Body oval shape, 353 long, 284 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 105 long, 230 wide provided with a small rostrum antero-medially, 
smooth; setae vi, ve, sci, sce, 15, 20, 10 and 12 long respectively, sci-sci 44, sce-sce 91 and sci-
sce 25 apart. Setae sci and sce in semi-circular line. Hysterosomal shield 221 long, 215 wide, 
smooth. Setae simple, seta d1, d2, d3, d4 on hysterosomal shield while seta hi, la, lp1, lp2, sai 
and sae located off the hysterosomal shield. Setae d1 15, d2 12, d3 12, d4 7, hi 25, la 15, lp110, 
lp2 10, sae 12, sai 5 long; d1-d1 74, d2-d2 196, d3-d3 96, d4-d4 98, d1-d2 66, d2-d3 78 and d3-
d4 71 apart. Hysterosomal shield anterior margin overlapping propodosomal shield and 
overlapping area with striations (Fig:9 A).  
 
Venter: 
Gnathosomal fused padipalpi II segmented, 32 long, parallel laterally, rounded 
posteriorly, 1 pair arista, 39 long, 2 pairs small setae. Apodeme I (ap1) 15 long, V- shaped 
continuing with sternum I (st1). Sternum I (st1) free, pointed, 54 long. Apodeme 2 (ap2) not 
meeting apodeme 4 (ap4). Apodeme 3 (ap3) not meeting apodeme 4(ap4). Apodeme 4 (ap4) 
meeting medially making a semi-circular line. Sternum 2 (st2) absent. Apodeme 5 (ap5) 
converging medially meeting apodeme 4 (ap4). Metasternal seta (mts) 10. Coxal fields I, II, III 
and IV open and smooth. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I 
pair 12 long. Genital shield dotted, genital slit elongated, genital suckers absent, I pair 
Paragenital setae (pr) anterior to genital disc (gdi3) 10 long. Coxal discs di1 and di2 present. 
Suctorial shield concave antero-medially, 69 long, 98 wide, I pair anterior suckers, I pair anal 
suckers, 2 pairs each of lateral and posterior suckers (Fig. 9B). 
 
Legs: 
All of one type, I - IV measuring 135, 123, 105 and 98 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-1-
0-0, femora 1-1-0-1, genua 2-2-1-0, tibiae 2-3-2-2, tarsi 9-6-7-7. Tarsi I-IV 37; 35; 36; 37long 
respectively. Seta vF on femora I and II 42, 37 long respectively, absent on femur III and IV. 
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Seta e on tarsi I and II 25 long each, absent on femora III and IV. Seta mG on genua I and II 12 
and 15 long respectively, hT on tibiae I and II 20 and 17 long respectively. Solenidion ω on tarsi 
I and II 17 and 25 long respectively. Setae φ on tibia I and II 66 and 27 long respectively. Tarsi I-
IV provided with simple setae respectively (Fig. 9B). 
 
Type: 
 Holotype hypopus was collected from grain market at Bahawalpur from Rice (Oryza 
sativa) grains on 27-10-12 and deposited in Department of Entomology, University of 
Agriculture Faisalabad.      
5 paratypes of Caloglyphus sativum have been collected by Zahid Mahmood Sarwar from 
the following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Bahawalpur 3 27-10-2012 Rice (Oryza sativa) 
Multan 2 18-09-2010 Wheat(Triticum aestivum) 
      
Etymology: 
This species epithet if derived from host rice (Oryza sativa). 
Remarks: 
This new species is very close to already known species Caloglyphus cingentis Sarwar 
and Ashfaq, but this new species from C. cingentis due to following characters;  
1. Propodosomal shield with rostral projections antero-medially, dotted medially but in this 
new species propodosomal shield without rostral projections and smooth. 
2. Suctorial shield rounded posteriorly in C. cingentis but in this new species sectorial shield 
is not rounded posteriorly. 
3. Leg I tarsus with 3 leaves like setae in C. cingentis but with 2 leaves like setae in this new 
species. 
4. Dorsum with 3 pairs visible pores in C. cingentis but no pore on dorsum in this new 
species. 
ap3 meeting ap4 in C. cingentis but not meeting in this new species  
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Fig. 9: Caloglyphus sativum. n.sp. A: Dorsal side 
81 
 
 
                                              
                                   Fig. 9: Caloglyphus sativum. n.sp. B: Ventral side 
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18. CALOGLYPHUS JARANWALAENSIS N.SP. (Fig: 10 A-B) 
 
HYPOPUS 
Dorsum: 
Body rounded slightly elongate, 323 long, 245 wide; divided into propodosomal and 
hysterosomal shields. Propodosomal shield 61 long, 221 wide, dotted; setae vi, ve, sci, sce, scs, 
39, 10, 7, 10 and 25 long respectively, ve–ve 22, sci-sci 37, sce-sce 98 and scs-scs 123, ve-sci 49 
apart. Setae sci and sce in semi-circular line. Hysterosomal shield 221 long, 215 wide, smooth; 2 
pair visible pore. Setae simple, seta he, d1, d2, d3, d4 on hysterosomal shield while seta hi, la, 
lp1, lp2, sai and sae located off the hysterosomal shield. Setae d1 7, d2 10, d3 12, d4 10, hi 7, he 
7, la 7, lp1 7, lp2 10, sae 29, sai 10 long; d1-d1 56, d2-d2 184, d3-d3 66, d4-d4 84, d1-d2 66, d2-
d3 76 and d3-d4 61 apart. Hysterosomal shield anterior margin overlapping propodosomal 
shield, overlapping area with broken striations (Fig. 10A).  
Venter: 
Gnathosomal fused padipalpi I segmented, 39 long, pear shaped, 1 pair arista, 51 long, 2 
pairs small setae. Apodeme I (ap1) 28 long, V- shaped continuing with sternum I (st1). Sternum 
I (st1) free, pointed, 49 long. Apodeme 2 (ap2) rounded from tip, meeting apodeme 4 (ap4). 
Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a semi-
circular line. Sternum 2 (st2) 78 long. Apodeme 5 (ap5) converging medially meeting apodeme 4 
(ap4). Metasternal seta (mts) 10. Coxal fields II smooth and closed, coxal fields III and IV dotted 
and closed. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I pair 12 long. 
Genital shield dotted, genital slit elongated, genital suckers absent, I pair Paragenital setae (pr) 
anterior to genital disc (gdi3) 7 long. Coxal discs di1 and di2 present. Suctorial shield rounded 
posteriorly, 51 long, 61 wide, I pair anterior suckers, I pair anal suckers, 2 pairs each of lateral 
and posterior suckers (Fig. 10B). 
Legs: 
All of one type, I - IV measuring 120, 105, 100 and 83 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-0-
1-0, femora 1-1-0-0, genua 2-2-0-0, tibiae 2-2-2-2, tarsi 6-6-5-6. Tarsi I-IV 24; 37; 26; 25 long 
respectively. Seta vF on femora I and II 49 long each, absent on femur III and IV. Seta e on tarsi 
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I and II 49 and 32 long respectively, absent on femora III and IV. Seta mG on genua I and II 15 
and 12 long, hT on tibiae I and II 27 long each respectively. Setae σ on Genu I 20 long, 
Solenidion ω on tarsi I and II 20 and 17 long respectively. Setae φ on tibia I and II 93 and 39 
long respectively. Tarsi I-IV provided with I cup-shaped + 2 leaf-like + 2 lancet like; 1 cup 
shaped + 2 leaf like + 1 lancet like; 5 simple setae respectively (Fig. 10B). 
Type: 
Holotype hypopus was collected from Grain Market Jaranwala (Faisalabad) from Wheat 
(Triticum aestivum) grains on 24-02-2010 and deposited in the Department of Entomology, 
University of Agriculture, Faisalabad. 
3 paratypes of Caloglyphus jaranwalensis have been collected by Zahid Mahmood 
Sarwar from the following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Jaranwala (Faisalabad) 2 24-02-2010 Wheat(Triticum aestivum) 
T.T.Singh 1 17-10-2011 Rice (Oryza sativa) 
  
Etymology: 
The species name is described on the basis of locality (Jaranwala) from which this 
species was collected. 
Remarks: 
This new species is very close to already known species Caloglyphus merisma Ashfaq and 
Chaudhri, but this new species differs from C. merisma due to the following characters. 
1. In C. merisma dorsum having no visible pore while in this new species dorsum with 2 
pair visible pores. 
2. In C. merisma gnathosoma notched at base while in this new species gnathosoma pear 
shaped at base. 
3. In C. merisma propodosomal shield with only anterior broken striations while rest is 
smooth while in this new species propodosomal shield is dotted. 
4. In C. merisma scs absent while in this new species scs present. 
5. In C. merisma ap2 free with bulbous tip while in this new species ap2 meeting with ap4 
swollen at tip. 
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                        Fig. 10: Caloglyphus jaranwalaensis. n.sp. A: Dorsal side  
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Fig. 10: Caloglyphus jaranwalaensis. n.sp. B: Ventral side 
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19. CALOGLYPHUS AURANGENSIS N.SP. (Fig: 11 A-B) 
HYPOPUS 
DORSUM:  
Body 284 long, 216 wide, divided into propodosomal and hysterosomal shields.  
Propodosomal shield with rostral projection antero-medially, 53 long, 176 wide, dotted all 
around; setae vi, ve, sci, sce and scs, each 1 pair, simple, measuring 12, 7, 7, 10 and 17 in length, 
respectively; setae sci and sce forming circular line; sci-sci 32, sce-sce 69 and sci-sce 20 apart. 
Hysterosomal shield 218 long, 185 wide, smooth, anterior and lateral margins with dots and 
broken striations, lateral margins turn toward the leg II side, 11 pairs setae, 1 pairs visible pores. 
Setae d2, la, d3, d4 measuring 7, 15, 7, 12 long respectively. Seta d1 7, he 7; hi 17, lp1 12, lp2 
15; sai 12, sae 34 long; d1-d1 54, d2-d2 137, d3-d3 61, d4-d4 61; d1-d2 48, d1-d3 61, d3-d4 54 
apart. Hysterosomal shield anterior margin overlapping propodosomal shield, overlapping area 
with transverse, broken striations (Fig. 11A).  
Venter: 
Gnathosoma fused padipalpi, 2 segmented, broad at base, slightly tapering anteriorly, 32   
long (basal segment 18, distal segment 11, bifurcated anteriorly, 1 pair arista, 34 long, 2 pairs 
small setae. Apodeme 1 (ap1) largely Y-shaped, sclerotized, continuing with sternum 1 (st1). 
Sternum 1 (st1) 42 long, free. Apodeme 2 (ap2) free, curved at tip. Apodeme 3 (ap3) not meeting 
apodeme 4 (ap4), broken medially. Sternum 2 (st2) absent. Apodeme 5 (ap5) originating from 
trochanter IV, making broad, not meeting apodeme 4 (ap4). Metasternal seta (mts) 1 pair, 10 
long, each seta in between the tips of apodeme 4 (ap4) and apodeme 5 (ap5) (Fig. 2). Coxal 
fields I and II, III and IV open, smooth. Seta hv 28 long. Genital shield not separated from 
ventral shield, smooth. Genital slit elongated having 1pair Paragenital seta (pR) 7 long adjacent 
to genital disc (gdi3). Genital disc (gdi3) oval-shaped with radial striations. Coxal discs di1 and 
di2 present. Suctorial shield 55 long, 76 wide, slightly concave antero-medially, broadly rounded 
posteriorly, dotted, 1pair anterior suckers, 1pair anal suckers, both equal in size having dots in 
between, 1pair lateral and 1 pair posterior suckers. Suctorial shield separated from posterior body 
end by 34, a distance smaller than suctorial shield length (Fig. 11B).  
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Legs:  
  Strong and stout, I-IV measuring 107, 101, 88 and 92 long, respectively (trochanter base 
to tarsus tip). Setae and solenidion on legs I-IV segments: coxae 0-0-0-0, trochanters 0-1-1-0, 
femora 1-1-0-1, genua 3-3-1-0, tibiae 3-3-1-2, tarsi 6-6-4-9. Tarsi I, II, III and IV 32, 27, 27 and 
27 long, respectively. Seta vF on femora I, II and IV 29, 37 and 23 long, respectively, absent on 
femur III. Seta e on tarsi I, II and IV measuring 25, 36 and 25 in length, respectively. Seta mG on 
genua I and II each spine shape measuring 7; hT on tibiae I and II each spine shape measuring 17 
and 15 long respectively, Seta σ on genua I and II, a simple seta 36 and a solenidion 11 long, 
respectively. Tarsi I and II each with a solenidion w1 25 long. Tarsi III and IV short and stout. 
Tarsi I-IV provided with 1 spoon-shaped + 2 leaf-like; 1 spoon-shaped + 3 leaf-like; 1 lancet-like 
+ 1 leaf like; 1 spoon-shaped +1 leaf-like setae, respectively (Fig. 11B). 
Type: 
Holotype hypopus was collected from grain market of a town Aurangabad (Narowal) 
from wheat (Triticum aestivum) on 13-03-2011 and deposited in Department of Entomology, 
University of Agriculture, Faisalabad.  
4 paratypes of Caloglyphus aurangensis have been collected by Zahid Mahmood Sarwar 
from the following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Narowal 3 13-03-2011 Wheat(Triticum aestivum) 
Sialkot 1 22-09-2012 Rice (Oryza sativa) 
Etymology: 
This species name is described on the basis of locality of collection i.e., Aurangabad (Narowal). 
Remarks: 
This new species is very close to already known species Caloglyphus arbelos Sarwar and 
Ashfaq but this new species differ from C. arbelos on basis of following characters. 
1. C. arbelos with anterior-medially dotted propodosomal shield having 1 pair of visible 
pores while in this new species propodosomal shield dotted completely with no visible 
pore. 
2. C. arbelos having 9 pair visible pores on dorsum while in this new species dorsum with 
only 1 pair of visible pore. 
3. C. arbelos having medially broken ap3 while in this new species ap3 is absent. 
4. Genital slit dotted in C. arbelos while smooth in this new species. 
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Fig. 11: Caloglyphus aurangensis. n.sp. A: Dorsal side 
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                                    Fig. 11: Caloglyphus aurangensis. n.sp. B: Ventral side   
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20. CALOGLYPHUS PEJOWALIENSIS N.SP. (Fig:12 A-B) 
 
HYPOPUS 
Dorsum:  
Body 284 long, 196 wide, divided into propodosomal and hysterosomal shields.  
Propodosomal shield 59 long, 127 wide, dotted all around; setae vi, ve, sci, sce and scs, each 1 
pair, simple, measuring 17, 7, 6, 8 and 28 in length, respectively; setae sci and sce forming 
circular line; sci-sci 82, sce-sce 40, sci-sce 32, scs-scs 34 apart. Hysterosomal shield 223 long, 
179 wide, dotted anterior and lateral margins with dots and broken striations, 10 pairs setae, 2 
pairs visible pores. Setae d2, la, d3, d4 measuring 7, 7, 7, 10 long respectively. Seta d1 7; hi 7, 
lp1 12, lp2 12; sai 7, sae 24 long; d1-d1 59, d2-d2 152, d3-d3 69, d4-d4 64; d1-d2 54, d2-d3 69, 
d3-d4 56 apart. Hysterosomal shield anterior margin overlapping propodosomal shield, 
overlapping area with transverse, broken striations (Fig. 12A).  
Venter: 
Gnathosoma fused padipalpi, 2 segmented, broad at base, slightly tapering anteriorly, 32 
long (basal segment 22, distal segment 10), bifurcated anteriorly, 1 pair arista, 32 long, 1 pairs 
small setae. Apodeme 1(ap1) largely Y-shaped, 14, sclerotized, continuing with sternum 1 (st1). 
Sternum 1 (st1) 42 long, free. Apodeme 2 (ap2) free, rounded at tip. Apodeme 3 (ap3) meeting 
apodeme 4 (ap4). Sternum 2 (st2) absent. Apodeme 5 (ap5) originating from trochanter IV, 
making broad, meeting apodeme 4 (ap4). Metasternal seta (mts) 1 pair, minute, each seta in near 
base of apodeme 4 (ap4) and apodeme 5 (ap5). Coxal fields I and II open, III and IV closed 
dotted. Seta hv 14 long. Genital slit elongated having 1 pair Paragenital seta (pR) minute adjacent 
to genital disc (gdi3). Genital disc (gdi3) oval-shaped with radial striations. Coxal discs di1 and 
di2 present. Suctorial shield 58 long, 74 wide, slightly concave antero-medially, broadly rounded 
posteriorly, dotted, 1 pair anterior suckers, 1 pair anal suckers, both equal in size having dots in 
between, 1 pair lateral and 1 pair posterior suckers. Suctorial shield separated from posterior 
body end by 32, a distance smaller than suctorial shield length (Fig. 12B).  
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Legs: 
Legs Strong and stout, I-IV measuring 109, 101, 72   and 70   long, respectively 
(trochanter base to tarsus tip). Setae and solenidion on legs I-IV segments: coxae 0-0-0-0, 
trochanters 0-0-1-0, femora 1-1-0-0, genua 2-2-1-0, tibiae 3-3-1-1, tarsi 10-7-5-4. Tarsi I and II 
40   each, Tarsi III and IV measuring 20   long each. Seta vF on femora I, II measuring 18   and 
20   long, respectively, absent on femur III and IV. Seta e on tarsi I, II measuring 22, 24 in 
length, respectively. Seta mG on genua I and II each spine shape measuring 10 and 14 long 
respectively; hT on tibiae I and II each spine shape measuring 12 and 18 long respectively, Seta 
σ on genua I 18 and apophysis 36 long, respectively. Tarsi I and II each with a solenidion w1 26 
long each. Tarsi III and IV short and stout. Seta ba on tarsus I, 22 long. Tarsi I-IV provided with 
1 spoon-shaped + 3 leaf-like; 1 spoon-shaped + 2 leaf-like + 1 lancet-like; 2 leaf like; 1 lancet-
like respectively (Fig. 12B). 
Type: 
Holotype hypopus was collected from grain market of Pejowali (Narowal) from Mung 
(Vigna radiata) on 21-09-2012 and deposited in Department of Entomology, University of 
Agriculture, Faisalabad. 
2 paratypes of Caloglyphus pejowaliensis have been collected by Zahid Mahmood 
Sarwar from the following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Narowal 2 21-09-2012 Mung (Vigna radiata) 
 
Etymology: 
This species epithet if derived for the locality of collection. 
Remarks: 
This new species is very close to already known species Caloglyphus bradys Sarwar, 
Ashfaq and Nadeem but this new species differ from C. bradys on basis of following characters. 
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1. Hysterosomal shield in C. bradys smooth while in this new species hysterosomal shield 
dotted. 
2. C. bradys with 3 pairs visible pores on dorsum while in this species only 2 pairs of visible 
pores. 
3. C. bradys with gnathosoma having 1 pair of long arista with 2 small setae pairs while in 
this new species gnathosoma with only 1 pairs of small setae. 
This new species is very close to already known species Caloglyphus muscarius Sevastyanov 
and Radi but differs on basis of following characters. 
1. Hysterosomal shield smooth in C. muscarius but dotted in this new species. 
2. All coxal fields smooth in C. muscarius but dotted in this new species. 
3. Setae ve and hv absent in C. muscarius but present in this new species. 
4. No leaf like setae on tarsi I in C. muscarius but 3 leaf like setae in this new species.  
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    Fig. 12: Caloglyphus pejowaliensis. n.sp. A: Dorsal side 
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Fig. 12: Caloglyphus pejowaliensis n.sp. B: Ventral side 
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SPECIES DISTRIBUTION (PUNJAB) 
Genus Caloglyphus 
 
Map 3: Species distribution Genus Caloglyphus 
 
  
17. Caloglyphus sativum                
18. Caloglyphus jaranwalaensis.  
19. Caloglyphus aurangensis  
20. Caloglyphus pejowaliensis.   
N 
W  E 
S 
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GENUS FORCELLINIA OUDEMANS 
Forcellinia Oudemans. 1924: 249-260; Zachvatkin, 1941: 148-158; Mahunka, 1962c: 98-99; 
1972b: 948-951; 1973d: 295-296; 1978a: 136-137; 1978b, 269-270; Womersley, 1963: 155-157; 
Ashfaq and Chaudhri, 1984: 25- 36; Delfinado and Baker, 1987: 365-366; 1989, 105-107; Fain, 
1987a, 111-120; Fain and Gerson, 1990: 381. 
DIAGNOSIS: 
 Dorsal shield smooth or scantly dotted. Eyes absent. Dorsal seta small. Gnathosoma 
considerably longer than wide at its base. Seta vi small or absent. Seta sci and sce short. Sternum 
(st1) and apodeme 2 (ap2) reaching posterior edge, closing coxal fields I and II. Coxal fields III 
closed. Genital shield separated from ventral shield by a well-developed suture. Coxal discs 2 
pairs, well developed. Suctorial shield well developed, lateral suckers placed anterior to anal 
suckers, shield separated from posterior body end by a small distance. Leg I and II fairly long. 
Apex of genu I with 1 seta only. Tarsi III and IV short and stout. Seta e enlarged distally, not 
more than one half of leg I and II. Claws normal, much shorter than tarsi. 
Type Species: Tyroglyphus wasmanni Moniez, 1892. 
 
KEY TO SPECIES OF GENUS FORCELLINIA  
1. Dorsum without pores; sai close to sae -----------------------------------------------------2 
- Dorsum with 2 pairs pores; sai away from sae ------------------ chounawalaensis n.sp. 
2. Dorsal setae d1, d2 and d4 absent; sectorial shield with striations posteriorly ---------------
--------------------------------------------------------------------- asperum Ashfaq and Chaudhri 
- Dorsal setae d1, d2 and d4 present; sectorial shield without striations posteriorly ----------
……………………………………………………………… cortina Ashfaq and Chaudhri 
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21. FORCELLINIA CHOUNAWALAENSIS N.SP. (Fig: 13 A-B) 
HYPOPUS 
Dorsum: 
Body oval shape, 255 long, 216 wide; divided into propodosomal and hysterosomal 
shields. Propodosomal shield 20 long, provided with a small rostrum antero-medially, smooth; 
setae vi, sci, scs, 20, 17 and 25 long respectively, vi-vi 5, sci-sci 5 and scs-scs 91 apart. 
Hysterosomal shield 239 long, 198 wide, smooth; 2 pair visible pore. Setae simple, seta he, d1, 
d2, d3, d4 on hysterosomal shield while seta hi, la, lp1, lp2, sai and sae located off the 
hysterosomal shield. Setae d1 25, d2 20, d3 27, d4 22, hi 22, he 17, la 20, lp1 15, lp2 12, sae 10, 
sai 17 long; d1-d1 49, d2-d2 135, d3-d3 69, d4-d4 59, d1-d2 49, d2-d3 49 and d3-d4 54 apart. 
Hysterosomal shield anterior margin separated from propodosomal shield (Fig. 13A). 
Venter: 
Gnathosomal fused padipalpi I segmented, 27 long, parallel laterally, notched posteriorly, 
1 pair arista, 42 long, 1 pairs small setae. Apodeme I (ap1) 14 long, V-shaped continuing with 
sternum I (st1). Sternum I (st1) meeting ap4 and 59 long. Apodeme 2 (ap2) meeting apodeme 4 
(ap4). Apodeme 3 (ap3) meeting apodeme 4 (ap4). Apodeme 4 (ap4) meeting medially making a 
semi-circular line. Sternum 2 (st2) 59 long. Apodeme 5 (ap5) converging medially meeting 
apodeme 4 (ap4). Metasternal seta (mts) absent. Coxal fields I and II closed while III and IV 
open and dotted. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I pair 17 
long. Genital shield dotted, genital slit elongated, genital suckers absent, I pair Paragenital setae 
(pr) anterior to genital disc (gdi3) 10 long. Coxal discs di1 and di2 present. Suctorial shield 
concave antero-medially, rounded posteriorly, 27 long, 44 wide, I pair anterior suckers, I pair 
anal suckers, 2 pairs each of lateral and posterior suckers, lateral suckers little bit anterior to anal 
suckers (Fig. 13B). 
Legs: 
All of one type, I - IV measuring 88, 86, 74 and 76 in length respectively (Trochanter 
base to tarsus tip). Setae and solenidion on legs I - IV segments: Coxae 0-0-0-0, trochanters 0-0-
1-0, femora 1-1-0-0, genua 1-2-1-1, tibiae 2-2-2-2, tarsi 6-5-6-6. Tarsi I-IV 29; 27; 29; 32 long 
respectively. Seta vF on femora I and II 27 long each, Seta e on tarsi I and II 25 and 15 long 
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respectively, Seta mG on genua I and II 25 and 15 long respectively, hT on tibiae I and II both 25 
long respectively. Setae σ on Genu I and II 10 and 12 long respectively, Solenidion ω on tarsi I 
and II absent. Setae φ on tibia I and II 20 and 29 long respectively. Tarsi I-IV provided with I 
cup-shaped + 2 leaf-like + 2 lancet like; 1 cup shaped + 1 leaf like + 2 lancet like; 5 simple setae; 
6 simple setae respectively (Fig. 13B). 
Type: 
Holotype hypopus was collected from Field Storage at Chounawala (Hasilpur) from 
Wheat (Triticum aestivum) grains on 03-01-2010 and deposited in the Department of 
Entomology, University of Agriculture, Faisalabad.  
5 paratypes of Forcellinia chounawalaensis have been collected by Zahid Mahmood Sarwar 
from the following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Hasilpur(Bahawalpur) 3 03-01-2010 Wheat (Triticum aestivum) 
Muzaffer Ghar 2 29-09-2012 Wheat (Triticum aestivum) 
  
Etymology: 
The species name is described on the basis of locality Chounawala (Hasilpur) from which 
this species was collected. 
Remarks: 
This new species is very close to already known species Forcellinia cortina Ashfaq and 
Chaudhri, but this new species differs from F. cortina due to the following characters. 
1. In F. cortina rostrum is well developed pentagonal while in this new species rostrum is 
not well developed with rounded anteriorly. 
2. In F. cortina dorsum with no visible pore while in this new species dorsum with 2 pairs 
visible pores. 
3. In F. cortina gnathosoma narrow posteriorly while in this new species gnathosoma 
notched at base with 1 small seta. 
4. In F. cortina ap5 meeting st2 while in this new species ap5 not meeting st2. 
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5. In F. cortina st2 rod shaped while st2 bifid in this new species. 
 
This new species of the genus forcellinia is very close to already known species Forcellinia 
wasmanni Moniez but differs due to the following characters. 
1. Gnathosoma parallel laterally in F.wanmanni but notched in this new species. 
2. Posterior margins of ventral shield separated from genital shield by away line in 
F.wanmanni but separated by deep convex line in this new species. 
  
100 
 
 
                       
 
Fig. 13: Forcellinia Chounawalaensis. n.sp. A: Dorsal side 
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Fig. 13: Forcellinia Chounawalaensis. n.sp. B: Ventral side 
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SPECIES DISTRIBUTION (PUNJAB) 
Genus Forcellinia 
 
Map 4: Species Distribution Genus Forcellinia 
  
21. Forcellinia chounawalaensis.  
 
N 
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FAMILY HISTIOSTOMATIDAE BERLESE 
The name Histiostomatidae was first proposed by Berlese (1897) as a sub family 
‘Histiostomina” (type –genus Histiostoma Kramer, 1876) in his concept of the family 
‘Tyroglyphidae” Oudemans (1904) proposed the family Anoetidae explicitly as a replacement 
name for Berlese’s Histiostomina. The name Anoetidae has been used by most of subsequent 
workers at the family level. The objective synonymy for the name Histiostomatidae is as follows. 
Family Histiostomatidae Berlese, 1897. 
Histiostomina Berlese, 1897. 
Histiostomata Oudemans, 1903. 
Nodipalpidae Oudemans, 1923 (The type – genus Nodipalpus is considered a synonym of 
Histiostomata)  
Histiostomatini Scheucher, 1957. 
Histiomidae Hughes, 1976. 
OConnor (1984) proposed that if correctly attributed to Berlese, 1897 the name Histiostomatidae 
has priority over Anoetidae and is in current usage at coordinate ranks (tribe, subfamily).  
Diagnosis: 
The cuticle is usually thin and often white in color. Soft bodied, opaque, Dorsum smooth, pitted 
or sculptured. Venter typically smooth, dorsal suture between propodosomal and hysterosomal 
shield more or less distinct of may not be visible. The gnathosoma appear tube a pair of almost 
completely fused padipalpi. The fused padipalpi bear a pair of long flagella like setae (gns) and 
pair of minute setae (gns1). Coxal discs (suckers) may be absent or 1-2 present. One pair of 
suckers and 1-3 pairs of suckers like discs on sectorial shield. Sternal setae may present or may 
converted into suckers. Genital suckers have oval ends. Legs long, tapering and heavily 
sclerotized. Leg I- II with atypical, non-tapering setae with rounded ends. Claws strong typically 
curved.  
The hypopi of the family Histiostomatidae collected from different localities of Punjab, 
Pakistan. A comprehensive key covering all the known species of this genus for which the 
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literature was available and description of only 6 new species are given. The comparison of 
characters, similarity matrix and dendrogram of all the available species are given in the 
following pages. 
GENUS HISTIOSTOMA KRAMER 
Histiostoma Kramer, 1976: 28-45; Banks, 1906, 1-33; Hughes and Jackson, 1958: 311-356; 
Mahunka, 1962a: 517-519; 1962b: 428-431: 1973b: 97-104; 1974b: 375 -385; 1975a: 317-320; 
1975b: 45-54; 1976: 308-312; 1977: 123-126; 1978a: 143-160; 1978b: 274; 1978c: 111-127; 
1979a: 423-425; 1979b: 236-246; 1979c: 351-353; 1979d: 134-139; 1980: 350-353; 1982a: 83-
85; 1982b: 290-294; Woodring, 1963:, 49-52; Yousef and Metwali, 1973; 724-726; Fain, 1976b: 
312-314; 1977b: 565-567; Hughes, 1976: 215-222; Fain and Camerik, 1978: 169-178; Hill and 
Deahl, 1978: 317-329; Fain and Philips, 1979: 147; Ashfaq et al, 1985: 17-50; Fain and Belpaire, 
1985: 285-292; Fain and Lambrechts, 1985: 119-126; Mahunka and Eraki, 1987: 129-140; 
Metwali and Ahmad, 1987: 85 -95; Li, 1988: 22; Fain et al, 1993: 71-76; Eraky and Shoker, 
1993: 51-56; 1995: 21-26; Eraki. 1994: 217-223; Chinniah and Mohanasundaram, 1995: 73-78; 
Sarwar et al,. 1998: 1-7; Ashfaq et al, 2000: 33-41, Sarwar and Ashfaq, 2002; 25-36; Negm and 
Alatawi, 2011: 95-99. 
DIAGNOSIS: 
                      Coxae I and III, each with a disc. Coxae IV with mesiad minute bristle disc (of 3). 
Shield Suctorial with 2 cups functional, 2 large hard anal, 1 pair of disks each side and rear. 
Type species: 
Histiostoma feroniarum (Dufour), 1939.  
Histiostoma genus was erected by Kramer in 1976 with hypopus feroniarum (Dufour), 
1929 as the type species. Hughes and Jackson (1958) described 40 species belonging to the 
genus Histiostoma. Works of Mahunka (1962a, 1962b, 1973b, 1974b, 1975a, 1975b, 1976, 
1977a, 1978a, 1978b, 1978c, 1979a, 1979b, 1979c, 1979d, 1980, 1982a, 1982b), Hughes (1976), 
Fain and Camerik (1978), Hill and Deahl (1978) Fain and Philips (1979). Ashfaq et al, 1985; 
Fain and Belpaire, 1985 Fain and Lambrechts, 1985; Mahunka and Eraki, 1987; Metwali and 
Ahmad, 1987; Li, 1988; Fain et al, 1993. Eraki and Shoker, 1993, 1995 Eraki. 1994 Chinniah 
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and Mohanasundaram, 1995; Sarwar et al, 1998; Ashfaq et al, 2000; Sarwar and Ashfaq 2002 
increased the number of species of this kind of 147. 
Key to species of genus Histiostoma Kramer from Pakistan 
1.Dorsal setae minute ----------------------------------------------------------------------------------2 
- Dorsal setae moderate to long --------------------------------------------------------------------10 
2.Sternum 3 free posteriorly --------------------------------------------------------------------------5 
- Sternum 3 not free posteriorly -------------------------------------------------------------------- 3 
3.Dorsum dotted; ap2 meeting ap4 ------------------------------------------ balkasarensis n.sp. 
- Dorsum smooth; ap2 not meeting ap4 ----------------------------------------------------------- 4 
4.Propodosomal shield smooth ------------------------------------------------------ mungus n.sp. 
- Propodosomal shield anterior margin with broken striations ------------------------------------------
-------------------------------------------------------- densis Ashfaq, Chaudhri and Aheer 
5.Apodeme 4 meeting medially ----------------------------------------------------------------------6 
- Apodeme 4 not meeting medially -----------------------------------------------------------------8 
6.Setae e on tarsus I spoon shaped ----------------------------------------------------------------- 7 
- Setae e on tarsus I lancet like -------------------------------------------------------------------------------
------------------------------------------------------ junctus Ashfaq, Chaudhri and Aheer 
7. Sternum 2 faintly meeting apodeme 4 ----------------- erugo Ashfaq, Chaudhri and Aheer 
- Sternum 2 not meeting apodeme 4 ------------------ fragosus Ashfaq, Chaudhri and Aheer 
8.Padipalp straight laterally; extending beyond propodosomal margin ------------------------9 
- Padipalp not straight laterally; not extending beyond propodosomal margin -----------------------
-------------------------------------------------------------- gracilis Ashfaq, Sarwar and Ali 
9.Apodeme 2 meeting apodeme 4; sectorial shield with striations --------------------------------------
-------------------------------------------------------crantor Ashfaq, Chaudhri and Aheer 
- Apodeme 2 not meeting apodeme 4; sectorial shield with double row of striations ----------------
---------------------------------------------------------------- fortis Ashfaq, Sarwar and Ali 
10. Gnathosoma elongated, straight ----------------------------------------------------------------- 11 
- Gnathosoma broad at base …………………………………………………………………….13 
11.  sternum I free, spoon shaped setae on tarsus ---------- edax Ashfaq, Chaudhri and Aheer 
- Sternum I meeting apodeme 4, lancet like setae on tarsus ……………………………………12 
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12. Lateral setae on hysterosomal shield small --------------------------------------- arshadi n.sp. 
- Lateral setae on hysterosomal shield moderate to large ------------------------------------------------
-………………………………………………………………luxus Ashfaq, Chaudhri and 
Aheer 
13. Apodeme 2 free; tibia II with 1 setae -------------- imbecillus Ashfaq, Chaudhri and Aheer 
- Apodeme 2 meeting apodeme 4; tibia II with 2 setae ---------------------------------------------------
………………………………………………………………..caro Ashfaq, Chaudhri and Aheer 
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22. HISTIOSTOMA MUNGUS N.SP (Fig. 14: A-B-C) 
HYPOPUS 
Dorsum: 
Body oval, 172 long, 130 wide; divided into propodosomal and hysterosomal shields. 
Propodosomal shield 37 long, 120 wide, smooth; setae sci and sce 3 long; sci-sci 32, sce -sce 60 
and sci-sce 24 apart. Setae sci and sce in semi-circular line. Hysterosomal shield 127 long, 125 
wide, smooth. Setae simple, d1, d2, d3, d4 and he on hysterosomal shield while seta hi, la, lp1, 
lp2, sai and sae located off the hysterosomal shield. Setae d1 = d2 = d3 = d4 = he 3 long, hi = 
lp1=lp2 = sae 2 long and sai 4 long; d1-d1 17, d2-d2 66, d3 - d3 37, d4 - d4 33, d1-d2 28, d2- d3 
23 and d3 - d4 44 apart. Hysterosomal shield anterior margin overlapping propodosomal shield 
and overlapping area broken striations (Fig. 14A).  
Venter 
Gnathosomal fused pedipalpi I segmented, 19 long, parallel laterally, rounded posteriorly, 1 pair 
arista, 28 long, 1 pairs small setae. Apodeme I (apl) 14 long, V- shaped continuing with sternum 
I (st l). Sternum I (st l) free, pointed, 25 long. Apodeme 2 (ap2) not meeting apodeme 4 (ap4). 
Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a semi-
circular line. Sternum 2 (st2) present. Apodeme 5 (ap5) converging medially not meeting 
apodeme 4 (ap4). Metasternal seta (mts) absent. Coxal fields I, II, III and IV open and smooth. 
Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I pair 4 long. Genital 
shield dotted, genital slit elongated, genital suckers present, Coxal discs di1 and di2 present. 
Suctorial shield concave antero-medially, with projection posteriorly, 44 long, 42 wide, I pair 
anterior suckers; I pair anal suckers, 2 pairs each of lateral and posterior suckers (Fig. 14B). 
Legs 
All of one type, I - IV measuring 115, 88, 61 and 66 in length respectively (Trochanter base to 
tarsus tip). Setae and solenidia on legs I - IV segments: Coxae 0-0-0-0, trochanters 1-0-1-0, 
femora 1-1-0-1, genua 2-2-2-2, tibiae 3-3-2-2, tarsi 6-5-5-4. Tarsi I-IV 57; 40; 25; 33 long 
respectively. Seta vF on femora I, II and IV 5, 9 and 9 long respectively, absent on femur III. 
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Seta mG on genua I 9 long, hT on tibiae II 9 long. Setae φ on tibia I and II 35 and 15 long 
respectively (Fig. 14C). 
Type 
Holotype hypopus was collected from Grains market at Murree from Mung (Vigna 
radiata) grains dated on 15-08-2010. 
5 paratypes have been collected by Zahid Mahmood Sarwar from the following localities of 
Punjab, Pakistan. 
Locality No.  Date Source 
Murree 3 15-08-2010 Mung (Vigna radiata) 
Rawalpindi 2 25-02-2010 Wheat(Triticum aestivum) 
 
Etymology: 
The species name is described on the basis of source of collection i.e., Mung  
Remarks: 
This species is very close to already described species Histiostoma flaccus Sarwar, Ashfaq and 
Aslam but differs due to following characters; 
1. In H. flaccus setae sai very close to sae but in this new species setae sai located away 
from sae. 
2. In H. flaccus ap4 not meeting medially but in this new species ap4 meeting medially. 
3. In H. flaccus coxal fields II closed while in this new species coxal field II open. 
4. In H. flaccus sectorial shield rounded posteriorly while in this new species sectorial 
shield with a projection posteriorly. 
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Fig. 14: Histiostoma mungus n.sp. A: Dorsal side 
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Fig. 14: Histiostoma mungus n.sp. B: Ventral side 
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Fig. 13: Histiostoma mungus n.sp. C: Legs I-IV 
  
I 
II 
III 
IV 
112 
 
23. HISTIOSTOMA BALKASARENSIS N.SP (Fig. 15: A-B) 
HYPOPUS 
Dorsum: 
Body long, 135 long, 98 wide with ornamentation on it.  setae vi 10, sci 4 long; vi-vi 8, sci-sci 30 
apart. Setae simple, d1, d2, d3, d4 on hysterosomal shield while seta la, lp1, lp2, sai and sae 
located off the hysterosomal shield. Setae d1 = d2 = d3 = d4= 4 long, la = lp1=lp2 = sae 4 long 
and sai 5 long; d1-d1 20, d2-d2 75, d3 - d3 28, d4 - d4 31, d1-d2 28, d2- d3 25 and d3 - d4 31 
apart (Fig. 15A).  
Venter 
Gnathosomal fused pedipalpi I segmented, 14 long, parallel laterally, rounded posteriorly, 1 pair 
arista, 23 long, 1 pairs small setae. Apodeme I (apl) 11 long, V- shaped continuing with sternum 
I (st l). Sternum I (st l) free, pointed, 26 long. Apodeme 2 (ap2) meeting apodeme 4 (ap4). 
Apodeme 3 (ap3) meeting apodeme 4(ap4). Apodeme 4 (ap4) meeting medially making a semi-
circular line. Sternum 2 (st2) present. Apodeme 5 (ap5) converging medially not meeting 
apodeme 4 (ap4). Metasternal seta (mts) present. Coxal fields I open while, II, III and IV closed 
and smooth. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I pair 4 long. 
Genital shield smooth, genital slit elongated, genital suckers present, Coxal discs di1 and di2 
present. Suctorial shield concave antero-medially, 24 long, 27 wide, I pair anterior suckers, I pair 
anal suckers, 2 pairs each of lateral and posterior suckers (Fig. 15B). 
Legs 
All of one type, I - IV measuring 93, 66, 60 and 64 in length respectively (Trochanter base to 
tarsus tip). Setae and solenidia on legs I - IV segments: Coxae 0-0-0-0, trochanters 0-0-1-0, 
femora 1-1-0-1, genua 3-2-2-1, tibiae 3-3-1-4, tarsi 5-5-1-2. Tarsi I-IV 34; 25; 19; 20 long 
respectively. Seta vF on femora I, II and IV 3, 7 and 9 long respectively, absent on femur III. 
Setae φ on tibia I and II 40 and 15 long respectively (Fig. 15B). 
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Type 
Holotype hypopus was collected from Balkasar (Chackwal) from Wheat (Triticum aestivum) 
grains on 09-06-2012. 
5 paratypes of genus Histiostoma have been collected by Zahid Mahmood Sarwar from the 
following localities of Punjab, Pakistan. 
Locality No.  Date Source 
Chackwal 3 09-06-2012 Wheat(Triticum aestivum) 
Murree 2 15-08-2010 Wheat(Triticum aestivum) 
Etymology: 
The species name is described on the basis of locality (Balkasar, Chackwal) from which this 
species was collected. 
Remarks: 
This species is very close to already described species Histiostoma erugo Ashfaq, Chaudhri and 
Aheer but differs due to following characters; 
1. In H. erugo setae vi absent while in this new species setae vi present. 
2. In H. erugo gnathosoma elongate bifurcated distally while in this new species 
gnathosoma rounded posteriorly. 
3. In H. erugo propodosomal shield smooth while in this new species propodosomal shield 
dotted. 
4. In H. erugo lateral margins of sectorial shield with radial striations while in this new 
species sectorial shield smooth and without any striations. 
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Fig. 15: Histiostoma balkasarensis n.sp. A: Dorsal Side 
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Fig. 15: Histiostoma balkasarensis n.sp. B: Ventral Side  
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24. HISTIOSTOMA ARSHADI N.SP (FIG. 16: A-B-C) 
HYPOPUS 
Dorsum: 
Body oval shaped, 152 long, 119 wide dotted divided into propodosomal and 
hysterosomal shield. Propodosomal shield 27 long, 77 wide dotted. Hysterosomal shield 111 
long, 100 wide dotted. setae vi absent, sci = sce 4 long; sci-sci 30 apart; sce-sce 49 apart. Setae 
sci and sce in a semi-circular line. Setae simple, d1, d2, d3, d4, hi on hysterosomal shield while 
seta he, la, lp1, lp2, sai and sae located off the hysterosomal shield. Setae hi 6, d1 37, d2 55, d3 
45, d4 52 long, he 5, la 4,  lp1= lp2 5,  sae 6 long and sai 4 long; d1-d1 50, d2-d2 35, d3 - d3 76, 
d4 - d4 34, d1-d2 25, d2- d3 30 and d3 - d4 21 apart (Fig. 16A).  
Venter 
Gnathosomal fused pedipalpi I segmented, 14 long, parallel laterally, narrowing 
posteriorly, 1 pair arista, 27 long, 1 pairs small setae. Apodeme I (ap1) 13 long, V- shaped 
continuing with sternum I (stl). Sternum I (stl) 40 long meeting ap4. Apodeme 2 (ap2) meeting 
apodeme 4 (ap4). Apodeme 3 (ap3) meeting apodeme 4 (ap4). Apodeme 4 (ap4) meeting 
medially making a semi-circular line. Sternum 2 (st2) present. Apodeme 5 (ap5) converging 
medially meeting apodeme 4 (ap4). Metasternal seta (mts) absent. Coxal fields I, II, III and IV 
closed and smooth. Area lateral to apodeme 3 (ap3) and apodeme 4 (ap4) smooth. Seta hv I pair 
4 long. Genital shield smooth, genital slit elongated, genital suckers present, Coxal discs di1 and 
di2 present. Suctorial shield rounded posteriorly, 26 long, 35 wide, I pair anterior suckers, I pair 
anal suckers, 2 pairs each of lateral and posterior suckers (Fig. 16B). 
Legs 
All of one type, I - IV measuring 77, 56, 55 and 54 in length respectively (Trochanter base to 
tarsus tip). Setae and solenidia on legs I - IV segments: Coxae 0-0-0-0, trochanters 0-0-1-0, 
femora 1-1-0-1, genua 2-1-2-1, tibiae 3-2-3-3, tarsi 5-5-2-2. Tarsi I-IV 29; 22; 14; 14 long 
respectively. Seta vF on femora I, II and IV = 7 long, absent on femur III. Setae φ on tibia I and 
II 35 and 15 long respectively (Fig. 16 C). 
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Type 
Holotype hypopus was collected from Grains market at Rawalpindi from Rice (Oryza 
sativa) grains dated on 15-06-2012. 
6 paratypes have been collected by Zahid Mahmood Sarwar from the following localities of 
Punjab, Pakistan. 
Locality No.  Date Source 
Rawalpindi 4 15-06-2012 Rice (Oryza sativa) 
Murree 2 15-08-2010 Wheat(Triticum aestivum) 
 
Etymology: 
The species name is derived for the name of the primary teacher Mr. Muhammad Arshad, from 
Govt. High School, Aurangabad, Narowal. 
Remarks: 
This new species is close to already described species Histiostoma luxus Ashfaq, Chaudhri and 
Aheer but differs due to following characters; 
1. In H. luxus propodosomal shield smooth but in this new species propodosomal shield 
dotted. 
2. In H. luxus setae sae absent while in this new species setae sae absent. 
3. In H. luxus sectorial shield enclosed by radial striations while in this new species 
sectorial shield enclosed with a smooth circle. 
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Fig. 16: Histiostoma arshadi n.sp. A:  Dorsal Side 
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Fig. 16: Histiostoma arshadi n.sp. B: Ventral Side 
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Fig. 16: Histiostoma arshadi n.sp. C: Legs I-IV 
  
I 
II 
III
IV 
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SPECIES DISTRIBUTION (PUNJAB) 
Genus Histiostoma 
 
 
Map 4: Species Distribution Genus Histiostoma  
  
22.   Histiostoma mungus.  
23. Histiostoma balkasarensis. 
24. Histiostoma arshadi
N 
EW 
S 
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                                      DISCUSSION 
Mites of the families Acaridae and Histiostomatidae which are being treated 
taxonomically during the present studies, by virtue of their economic importance, have attracted 
the attention of a large number of Acarological/ Entomologists all over the world. Consequently, 
these workers have made a good deal of contributions in this connection by carrying out 
intensive work on their distribution, systematics and other biological aspects in various parts of 
the world during the last few decades and have published research papers and monographs. The 
major contribution in research achievement on the systematics of the family Acaridaeare is the 
revisionary works of those of Banks (1906), Zakhvatkin (1941), Nesbitt (1945), Baker and 
Wharton (1952), Griffiths (1964a, 1964b, 1970), Manson (1972a, 1972b), Hughes (1976) and 
Fain (1982), while brief descriptions of species  are provided by Nesbitt (1944, 1949), Mahunka 
(1961,1962c, 1972b, 1973d, 1974a, 1978a, 1978b, 1978c), Baker (1962), Cunliffe (1964) 
Johnston and Bruce (1965) Samsinak (1966a, 1966b, 1989), Fain (1976a, 1978, 1986, 1987a, 
1988), Tseng and Hsieh (1976), Channabasavanna et al. (1981), Rao et al. (1982), Fain and 
Schwan (1984), Fain and Whitaker (1986), Zou and Wang (1989), Sevastyanov and Radi (1991), 
Sevastyanov and Marrush (1993), Zongfu et al (1994)  and Bugrov (1996). 
From Pakistan, contribution made by Ashfaq, Chaudhri and Sarwar (1983, 1984, 1986a), 
Ashfaq et al. (1986b, 1988, 1990) and Sher et al. (1991) are of great systematics importance. 
As for as, the work done on the systematics of family Histiostomatidae is concerned, the 
contribution of Baker and Wharton (1952) Hughes and Jackson (1958) and Hughes (1976) cover 
revision, while the works of Mahunka (1961, 1962a, 1962b, 1967, 1971, 1972a, 1973a, 1973b, 
1974b, 1975a, 1975b, 1976, 1977a, 1978a, 1978b, 1978c, 1979a, 1979b, 1979c, 1979d, 1980, 
1981a, 1982a, 1982b, 1982c), Woodring (1963, 1973), Fain (1970, 1977b) Fain and Camerik 
(1978), Fain and Philips (1989), Fashing and Oconnor (1984), Songers et al. (1985), Mahunka 
and Eraky (1987), Metwali and Ahmad (1987), Samsinak (1989), Khamada et al. (1991), Eraky 
(1993, 1994), Eraky and Shoker (1993, 1995) and Chinniah and Mohanasundaram (1995) are of 
the great taxonomic importance 
From Pakistan, the works done by Ashfaq, Chaudhri and Sarwar (1986b, 1988) and Ashfaq et al. 
(1985, 1990a) are worth mentioning. 
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Presently, the Author has collected 24 species belonging to 4 genera of the family 
Acaridae and Histiostomatidae from all the Punjab province of Pakistan. Out of which, 
description of 16 new species have been given and rest of 8 already described species have been 
provided with new distribution records along with new hosts. By the hectic efforts, whatever 
literature was collected from off sources or available here in the country and whatever, 
information on corresponding characters of the alien species of 4 included genera were available 
in the world literature, such species were included in the key and where ever possible, included 
in dendrograms and compare with new species of this presentation as well. However, due to lack 
of sufficient information and discordance in the global treatment of some genera was inevitable. 
It is further added that according to modern trend of systematics, In addition to the traditional 
techniques of taxonomy, the phenetic affinities of known and new species have been worked out 
and depicted in the dendrogram of various genera reported here in. It is hoped that this approach 
will serve to stimulate future workers to adopt this objective method of taxonomic 
interpretations.  
Tables 1, 2, 3 and 4 have been prepared for comparing corresponding characters of the 
described species from Pakistan within family Acaridae and Histiostomatidae. These characters 
were subjected to computer program Minitab for cluster analysis. Dendrogram were prepared 
showing similarities percentage between different species of each genus. Dendrograms depicted 
the evolutionary developments among different species and then their dispersal within that 
specific group. This enables us to understand the pattern of evolutionary development in species. 
                                 Genus Acotyledon Oudemans 
Genus Acotyledon has worldwide distribution, Likewise it is a well distributed genus 
throughout Pakistan. It includes 16 species already described from Pakistan. Recently, the author 
has added 8 new species, thus making a total of 24 species in this genus from Pakistan. 
The dendrogram (Fig. 17) derived from comparison of characters (Table 1) pertaining to 
24 species collected from Pakistan is forming 2 major clusters depicting different levels of 
linkage with one another. 
The present expression in the first cluster shows the highest shared phenetic affinity of 
76.21% between the species falki and tariqi linked in a pair like format, the species ruditus join 
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this pair at 70.86 % level of shared affinity. The species hypier, peshawariensis, python, 
dolichos, thosmos, distantis, bellulus, stremma and lucarus are showing an affinity 67.79%, 
67.79%, 64.98%, 63.66%, 63.66%, 61.15%, 59.95%, 59.95%, 58.79%, respectively with the 
group of falki , tariqi and ruditus species respectively. The species haripuriensis and infaustus 
paired at 54.44% affinity level are linked to a previous assemblage thus completing the cluster. 
In this cluster of  14 species, falki, tariqi, ruditus, hypier, peshawariensis, python, dolichos, 
thosmos, distantis, bellulus, stremma, lucarus, haripuriensis and infaustus are present among the 
14 species, tariqi, peshawariensis and haripuriensis are dwelling in hilly areas of Punjab, 
Pakistan. while the species falki, ruditus, hypier, python, dolichos, thosmos, distantis, bellulus, 
stremma, lucarus and infaustus are dweller of plain area of Punjab, Since these species are 
associated with diverse ecological zones, therefore, the affinity among them may be due to 
sharing of common genetic characters rather than ecological relatedness. The distribution data 
also help to ascertain that the species which occur in both similar and variable habitats are 
morphologically nearer and have genetic plasticity. So, the characters used for the separation of 
species within the genus appear to be of consistent occurrence. 
The second cluster is a combination of 10 species in which phenetic affinity of 69.29% is 
revealed between ciceri and multaniensis pair from divergent ecological zones yet they show 
high phenetic similarity and show a very high affinity, the species ciceri collected from hilly 
areas of Punjab and the other species sarwari, haroonabadensis, kamokiensis, augokiensis, 
veginus, wazirabadensis, tritici and chackwalensis were collected from discrete localities of 
plains and coastal areas of Punjab. The species sarwari is linked to this pair at 67.79% affinity. 
This infers that similarity could be an attribute of genetics. The species haroonabadensis, 
kamokiensis, augokiensis, veginus, wazirabadensis, tritici and chackwalensis are showing an 
affinity 64.98%, 63.66%, 62.38%, 53.42%, 53.42%, 53.42%, and 49.53% respectively with the 
group of ciceri , multaniensis and sarwari species. 
This second cluster is to the adjacent first cluster at 35.57% level of shared affinity, thus 
forming complete dendrogram in the present study from heterogeneous habitats. 
It is strange that clusters in this genus are comprised of the species from different 
ecological zones and as such high affinities among the species of such clusters from discrete 
localities do not reflect their ecological relatedness, rather there affinities could be attributing of 
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common stable generic characters. Therefore, it can be safely said that the relationships of these 
species do not necessarily imply ecological relatedness. The ability of few species which were 
collected from more than one locality and yet sharing numerous characters, reflect the 
occurrence of stable generic characters at this level and there adaptive amplitude to varying 
ecological zones. Hence, it can be assumed that they have a wide range of genetic plasticity.  
Further, in spite of the fact that the species of this genus though are the natives of discrete 
and diverse ecological localities, yet they share a high percentage of characters indicating that 
despite common ancestral sources, the species have greater adaptive amplitude. This depicts 
strong genetics bases of characters used in this study. So, the characters used for the separation 
of species within genus appear to be of consistent occurrence and it is hoped that their utility will 
lead toward the sound classification at infra generic level. 
 Genus Caloglyphus Berlese 
The genus Caloglyphus was previously represented in Pakistan by 18 species. Now the 
present author has collected and described 4 new species. Thus raising the total to 18 species in 
this genus from Pakistan. 
The dendrogram (Fig. 18) of the species of genus Caloglyphus based on comparison of 
characters (Table 2) indicates 2 major clusters which show different levels of linkages with one 
another. 
The first cluster comprises of 6 species in 3 pairs. In the first pair, the highest1inkage of 
78.54% is manifested between hadros and austerus. The second pair comprises of species 
Clemens and cingentis showing an affinity of 77.06% among them. In third pair 2 species agrios 
and arbelos are linked at 73.10%, 70.76% respectively. Hence, the high percentage of sharing of 
their characters is mainly due to the genetic phenomenon rather than ecological condition of the 
habitat they map out. the species were collected from discrete localities of plains and coastal 
areas of Punjab.   
The second cluster comprises 7 species. In this cluster species faisalabadensis and 
merisma constitute a pair exhibiting 66.59% similarity level. The species trigonellum, 
multaniensis, morosus and verto in turn join this pair at 63.73%, 62.83%, 61.96% and 61.96% 
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affinity level respectively. This second cluster shows a linkage of 65.59% with the first cluster. 
Whereas the species pejowaliensis, opacatus, jaranwalensis and aurangensis join these clusters 
at 58.64%, 55.57%, 55.57% and 51.33% affinity level .Whereas the species sativum is linked to 
this entire group at 50.66% affinity level. 
The linkage of the two clusters described above suggests a strong genetic basis of the 
characters used in this study. Further, it is obvious that species collected from similar ecological 
habitats show a high level of affinity among them but they exhibit a relatively lower level of 
affinity with those collected from different ecological zones and under such conditions, the 
affinity could rather be the attribute of sharing of common genetic characters at generic level 
rather than their ecological parameters. The ability of these species to adapt to diverse ecological 
habitats and yet sharing numerous characters, reflects the occurrence of stable generic characters 
at this level and their adaptive amplitude to varying ecological zones. 
The characters used for the separation of species of this genus appear to be of consistent 
occurrence. It is hypothesized that in view of the discernable heterogeneity of the taxa, as the 
number of species described in this genus increase, it may be possible to split the genus into 
more sub-genera. 
Genus Forcellinia Oudemans  
Three known species in this genus have been incorporated in the dendrogram thus far, 
and out of these, 2 species have already been described from this region and the author added 1 
new species from Pakistan, thus making a total of 3 species from Pakistan. 
The dendrogram (Fig. 19) of the genus Forcellinia manifests 1 cluster and reveals a lot of 
variations in their phonetic affinities. The first cluster is represented by 3 species. The highest 
affinity of 33.11% is cortina and chounawalaensis pairs and species asperum is joining at this 
pair These 3 species are the dwellers of diverse climatic areas, so their affinity is not an attribute 
of ecology but their affinity could be an attribute of stable generic characters.  
Furthermore, although the species of this genus are the dwellers of varying ecological 
localities, the species chounawalaensis collected from hasipur,(Bahawalpur) and the species 
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cortina collected from Jhang, while the species asperum collected from Chackwal, yet they share 
a high percentage of characters which indicate that the species have greater adaptive amplitude. 
Genus Histiostoma Kramer 
Previously, 13 species has been recorded from different localities of Pakistan. The author 
has now added 3 new species thus raising the total 16 species in this genus from the ecological 
regions of the world. The dendrogram (Fig. 20) of the genus histiostoma based on comparison of 
characters and similarity matrix (Table 4) manifests 3 clusters.  
In the first cluster, the highest phenetic affinity (62.95%) is depicted between species 
curo and sativum, while species luxus joins this pair at 55.72% level of affinity, thus constituting 
the cluster. This affinity could possible be due to the fact that the species curo and luxus occupy 
the similar biome. In other words, the species are localized in occurrence and can be considered 
to have low genetic plasticity. In spite of the fact that biochemical process of petrification has 
much in common, signifies the flexibility of adaptation of these species to different host. 
The second cluster is a combination of 5 species: of these junctus has a similarity of 
53.56% with flaccus as a pair. The second pair in this cluster is comprised of galerus and fortus 
linked at 57.99%, 57.99% respectively and species mungus join this cluster at 51.49% 
completing the cluster. Since these species are collected from hilly areas, therefore, their affinity 
could be to the similar ecological zones they inhibits indicate that phenatic affinity derived could 
corroborate some of the environmental conformity, so similarities may well have a 
morphogenetic basis rather than abiotic. The last group in this combination of 5 species form a 
pair of species from heterogeneous habitats. In this cluster, the similarity of 51.49% is exhibited 
between erugo and imbecillus, while fragosus, edax and crantor linked with these species at 
53.56%, 57.99% and 62.95% respectively. The species crantor linked to this cluster at 45.77% 
gracilis linked three clusters at 43.99% and the chounawalaensis linked the whole cluster at 
40.59%. The dendrogram and collection of this genus reported here in depict that species have 
been recorded from localities wide apart with diverse ecological conditions. In spite of this fact 
that these taxa have been collected up hills. They exhibit high degree of phenatic affinity with 
each other which indicate that the affinities in all these clusters could be an attribute of genetics 
and of course, the species have a greater adaptively for diverse ecological conditions. 
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Table1:  Prevalence of 31 Characters in 24 species of the Genus Acotyledon Oudemans from Pakistan. 
 
                                                                                                                                                  Species 
Characters 
peshawariensis 
falki 
falki 
tritici 
stremma 
bellulus 
haripuriensis 
chackwalensis 
veginus 
ciceri 
multaniensis 
kamokiensis 
augokiensis 
haroonabadensi
s sarwari 
wazirabadensis 
tariqi 
pytho 
infaustus 
thosmos 
ruditus 
hypier 
distantis 
dolichos 
Lucarus 
C1 1 1 1 1 2 2 0 1 2 1 1 2 2 1 2 1 1 1 1 1 2 1 2 1 
C2 1 0 1 2 1 2 2 1 2 1 1 0 2 2 0 0 1 1 2 0 1 1 1 2 
C3 2 2 1 2 1 2 2 1 1 1 2 1 2 2 1 1 1 2 1 0 1 1 0 0 
C4 2 1 1 1 1 1 2 0 0 0 0 1 0 0 0 1 1 1 1 1 1 0 0 1 
C5 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 
C6 4 4 2 4 1 4 1 0 1 2 4 1 2 1 0 4 1 1 4 4 4 1 0 1 
C7 3 1 2 3 3 2 2 2 3 2 3 2 1 3 2 2 2 2 3 3 3 4 3 2 
C8 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C9 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C10 0 0 0 0 2 1 1 1 1 1 0 0 1 2 2 0 1 0 1 1 0 0 1 2 
C11 1 2 1 1 2 2 1 0 2 2 2 2 2 2 1 2 1 2 2 2 2 1 2 1 
C12 2 1 1 1 1 2 2 0 2 2 2 2 2 0 1 1 1 2 1 0 0 0 1 1 
C13 0 1 2 2 1 2 2 1 2 2 2 1 2 2 1 2 1 2 2 2 2 2 1 0 
C14 0 0 1 0 2 1 0 1 1 0 0 0 1 0 0 0 0 1 1 1 1 1 0 0 
C15 1 1 1 1 0 1 3 3 1 1 1 2 1 1 0 1 1 1 1 1 1 1 1 1 
C16 2 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2 3 2 3 2 2 2 
C17 0 1 0 1 2 2 2 0 2 1 0 1 0 1 0 1 0 2 0 1 0 0 0 0 
C18 1 1 1 1 2 1 2 2 1 2 2 1 1 1 1 1 1 2 1 1 1 1 1 1 
C19 0 0 0 1 0 0 1 2 2 1 0 0 0 2 0 0 0 2 0 0 0 1 2 2 
C20 2 2 2 2 2 0 0 0 0 0 0 0 0 0 1 1 1 1 1 2 1 1 1 2 
C21 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C22 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 0 1 1 1 1 1 
C23 2 2 0 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
C24 6 6 2 4 6 6 3 0 1 1 0 1 1 1 2 6 6 6 5 5 6 6 5 6 
C25 5 5 1 5 5 4 1 1 1 1 1 0 1 0 2 5 5 5 4 5 4 5 5 5 
C26 3 3 1 4 3 3 1 2 3 3 2 1 2 2 1 4 4 5 4 4 3 3 3 3 
C27 3 3 3 4 3 3 3 3 3 2 1 1 0 3 3 3 4 5 5 4 3 3 4 3 
C28 2 2 1 1 2 2 2 0 1 0 0 0 0 1 0 2 2 0 2 2 2 1 3 1 
C29 2 2 0 2 3 0 0 0 0 0 0 0 0 0 0 2 3 2 2 2 2 2 3 1 
C30 1 1 0 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 
C31 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
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C1, Rostrum (0, absent; 1, present developed; 2, present not developed) C2, Body shape (0, round; 1, oval; 2, elongate) C3, Perpodosomal shield (0, absent; 1, smooth; 2, 
dotted; 3, striated) C4, Overlapping area of Perpodosomal shield and Hysterosomal shield (0, smooth; 1, dotted; 2, striated) C5, Perpodosomal shield (0, Hysterosomal 
shield not meeting; 1, Hysterosomal shield meeting) C6, Hysterosomal shield (0, smooth; 1, dotted; 2, striated; 3, smooth and striae; 4, dotted and striae) C7, Number of 
pores on Hysterosomal shield ( 0, 0; 1, 1; 2, 2; 3, 3; 4, 4; 5, 5) C8, Length of dorsal setae ( 0, small; 1, moderate; 2, long) C9, Length of dorsal setae(0, equal; 1, unequal) 
C10, Length of d1 and d4 (0, d1=d4; 1, d1 > d4; 2, d1 > d4) C11, Length of vi with scs (0, vi=scs; 1, vi > scs; 2, vi < scs) C12, Distance between sai with sae length (0, 
sai=sae; 1, sai > sae; 2, sai <  sae) C13, Gnathosoma shape (0, pear shaped; 1, round; 2, straight) C14, Gnathosoma shape (0, not notch;1, notch) C15, Seta + segments of 
gnathosoma (0, 1segment + 1seta; 1,1segment + 2seta; 2, 2segment + 1seta; 3, 2segment + 2seta) C16, Coxal field III (0, smooth-open;1, smooth-closed; 2, dotted-open3, 
dotted-closed) C17, Sternum I (0, rod shape;1, lancet like; 2, swollen tip) C18, Sternum I (0, meeting ap4; 1, not meeting ap4 but near ap4; 2, not meeting ap4 almost half 
reaching to ap4; 3, St1 nearby ap4) C19, ap2 (0, rod shaped; 1, swollen tip; 2, complete broad) C20, st2 (0, absent; 1, present + simple; 2, present + bifid) C21, ap4 (0, ap4 
not meeting medially; 1,x meeting medially) C22, mts (0, absent; 1, present) C23, sectorial shield (0, smooth + rounded posteriorly; 1, smooth not round posteriorly; 2, 
dotted + rounded posteriorly; 3, dotted + not rounded posteriorly) C24, Tarsus I total setae (0, 6; 1, 7; 2, 8; 3, 9; 4, 10; 5, 11; 6, 12) C25, Tarsus II (0, 5; 1, 6; 2, 7; 3, 8; 4, 
9; 5, 10) C26, Tarsus III (0,4;1.5;2,6; 3, 7; 4, 8; 5, 9) C27 Tarsus IV (0, 4;1, 5; 2, 6;3, 7; 4, 8; 5 , 9) C28, Leaf like setae on Tarsus I ( 0, 1;1, 2; 2, 3;3,4;4,5) C29, Leaf like 
setae on Tarsus II ( 0,1;1,2;2,3;3,4;4,5) C30, ω (0, small than half of tarsus; 1, greater than half of tarsus) C31, coxal disks (0, absent; 1, present)
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Table No. 2. Amalgamation steps (Genus Acotyledon). 
 
Step Number 
of 
cluster 
Similarity  Distance 
level 
Cluster jointed New 
cluster 
Number of taxa in 
new cluster. 
1 23 76.21 2.449 2 16 A 2 
2 22 70.86 3.000 A B B 3 
3 21 69.29 3.162 B 21 C 4 
4 20 69.29 3.162 9 10 D 2 
5 19 67.79 3.317 B 19 E 5 
6 18 67.79 3.317 D 14 F 3 
7 17 67.79 3.317 1 B G 6 
8 16 64.98 3.606 17 23 H 2 
9 15 64.98 3.606 F 13 I 4 
10 14 63.66 3.742 H 22 J 3 
11 13 63.66 3.742 I 11 K 5 
12 12 63.66 3.742 G 4 L 7 
13 11 62.38 3.873 K 12 M 6 
14 10 61.15 4.000 J 24 N 4 
15 9 59.95 4.123 5 N O 5 
16 8 59.95 4.123 L O P 12 
17 7 58.79 4.243 P 6 Q 13 
18 6 56.56 4.472 8 M R 7 
19 5 54.44 4.690 Q 18 S 14 
20 4 53.42 4.796 R 15 T 8 
21 3 53.42 4.796 3 T U 9 
22 2 49.53 5.916 U 7 V 10 
23 1 35.57 6.633 S V W 24 
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Fig. 17: Dendrogram of 24 species of the Genus Acotyledon from Punjab, Pakistan
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peshaw
ariensis 
tariqi 
ruditus 
hypier 
thosm
os 
strem
m
a 
bellulus 
pytho 
dolichos 
distantis 
lucarus 
haripuriensis 
infaustus 
chackw
alensis 
tritici 
veginus 
ciceri 
m
ultaniensis 
sarw
ari 
haroonabadensis 
kam
okiensis 
augokiensis 
w
azirabadensis 
76.21   A 
70.86    B 
69.29    C 
69.29     D 
67.79     E 
67.79      F 67.79   G 
64.98      H 
64.98       I 
63.66     J 
63.66     K 
63.66     L 
62.38      M 
61.15     N 
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Table3:  Prevalence of 31 Characters in 18 species of the Genus Caloglyphus Berlese from Pakistan. Characters 
Species 
Sativum
 
jaranwalaensis  
aurangensis 
pejowaliensis 
arbelos 
clem
ens 
cingentus  
verto 
faisalabadensis 
trigonellum
 
m
erism
a 
opacatus 
m
ultaniensis 
m
orosus 
agrios 
hadros 
brady 
austerus 
C1 0 0 0 0 1 1 1 1 0 0 1 1 0 0 2 2 0 1 
C2 1 2 1 2 0 1 2 2 2 2 2 2 0 2 1 2 2 2 
C3 0 2 2 2 2 2 3 2 2 2 3 3 0 2 3 3 3 3 
C4 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
C5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C6 0 0 0 1 0 0 0 1 1 4 2 4 1 2 0 0 0 0 
C7 0 2 0 2 3 3 2 1 2 2 0 4 2 1 2 2 4 2 
C8 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
C9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C10 1 2 2 2 0 1 1 0 1 0 0 0 0 1 0 0 0 0 
C11 1 1 2 2 2 2 2 1 2 2 1 0 0 2 2 2 2 1 
C12 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
C13 2 0 1 1 1 1 1 1 2 1 2 2 2 1 2 2 2 2 
C14 0 0 0 0 0 0 0 0 0 0 1 2 0 0 0 1 0 0 
C15 3 1 3 2 3 3 3 3 1 3 1 0 3 1 3 3 3 3 
C16 0 3 0 3 0 1 1 3 3 1 3 3 1 1 1 1 3 1 
C17 1 0 0 0 0 0 0 0 0 0 2 1 0 0 0 0 0 0 
C18 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2 2 2 2 
C19 0 1 1 1 0 0 0 2 0 0 1 0 1 0 2 0 2 0 
C20 0 1 0 0 0 0 0 1 1 1 1 1 1 0 0 1 1 1 
C21 1 1 1 1 0 1 0 0 1 1 1 0 0 1 0 0 1 1 
C22 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C23 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
C24 3 0 0 4 6 6 5 6 6 6 6 6 6 6 6 6 6 6 
C25 1 1 1 2 4 4 3 4 5 5 5 4 5 3 4 5 5 4 
C26 3 1 0 1 4 2 3 4 4 4 4 5 2 2 3 3 3 4 
C27 3 2 5 0 4 2 3 3 4 4 4 4 3 4 3 4 4 3 
C28 0 1 1 2 4 3 3 1 4 4 3 4 2 1 4 3 2 3 
C29 0 0 2 1 3 2 2 1 4 4 4 3 3 1 2 3 3 3 
C30 0 0 1 1 1 1 1 0 0 1 1 1 1 1 1 1 1 1 
C31 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
 
C1, Rostrum (0, absent; 1, present developed; 2, present not developed) C2, Body shape (0, round; 1, oval; 2, elongate) C3, Perpodosomal shield (0, absent; 1, smooth; 2, dotted; 3, striated) C4, Overlapping area of 
Perpodosomal shield and Hysterosomal shield (0, smooth; 1, dotted; 2, striated) C5, Perpodosomal shield (0, Hysterosomal shield not meeting; 1, Hysterosomal shield meeting) C6, Hysterosomal shield (0, smooth; 1, 
dotted; 2, striated; 3, smooth and striae; 4, dotted and striae) C7, Number of pores on Hysterosomal shield ( 0, 0; 1, 1; 2, 2; 3, 3; 4, 4; 5, 5) C8, Length of dorsal setae ( 0, small; 1, moderate; 2, long) C9, Length of dorsal 
setae(0, equal; 1, unequal) C10, Length of d1 and d4 (0, d1=d4; 1, d1 > d4; 2, d1 > d4) C11, Length of vi with scs (0, vi=scs; 1, vi > scs; 2, vi < scs) C12, Distance between sai with sae length (0, sai=sae; 1, sai > sae; 2, sai 
<  sae) C13, Gnathosoma shape (0, pear shaped; 1, round; 2, straight) C14, Gnathosoma shape (0, not notch;1, notch) C15, Seta + segments of gnathosoma (0, 1segment + 1seta; 1,1segment + 2seta; 2, 2segment + 1seta; 
3, 2segment + 2seta) C16, Coxal field III (0, smooth-open;1, smooth-closed; 2, dotted-open3, dotted-closed) C17, Sternum I (0, rod shape;1, lancet like; 2, swollen tip) C18, Sternum I (0, meeting ap4; 1, not meeting ap4 
but near ap4; 2, not meeting ap4 almost half reaching to ap4; 3, St1 nearby ap4) C19, ap2 (0, rod shaped; 1, swollen tip; 2, complete broad) C20, st2 (0, absent; 1, present + simple; 2, present + bifid) C21, ap4 (0, ap4 not 
meeting medially; 1,x meeting medially) C22, mts (0, absent; 1, present) C23, sectorial shield (0, smooth + rounded posteriorly; 1, smooth not round posteriorly; 2, dotted + rounded posteriorly; 3, dotted + not rounded 
posteriorly) C24, Tarsus I total setae (0, 6; 1, 7; 2, 8; 3, 9; 4, 10; 5, 11; 6, 12) C25, Tarsus II (0, 5; 1, 6; 2, 7; 3, 8; 4, 9; 5, 10) C26, Tarsus III (0,4;1.5;2,6; 3, 7; 4, 8; 5, 9) C27 Tarsus IV (0, 4;1, 5; 2, 6;3, 7; 4, 8; 5 , 9) C28, 
Leaf like setae on Tarsus I ( 0, 1;1, 2; 2, 3;3,4;4,5) C29, Leaf like setae on Tarsus II ( 0,1;1,2;2,3;3,4;4,5) C30, ω (0, small than half of tarsus; 1, greater than half of tarsus) C31, coxal disks (0, absent; 1, present)
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Table No3: Amalgamation steps (Genus Caloglyphus). 
 
Step Number 
of 
cluster 
Similarity  Distance 
level 
Cluster jointed New 
cluster 
Number of taxa in 
new cluster. 
1 17 78.54 2.646 16 18 A 2 
2 16 77.06 2.828 6 7 B 2 
3 15 75.67 3 B A C 4 
4 14 73.1 3.317 C 15 D 5 
5 13 70.76 3.606 5 D E 6 
6 12 66.56 4.123 9 11 F 2 
7 11 65.59 4.243 F 17 G 7 
8 10 65.59 4.243 G F H 9 
9 9 63.73 4.472 H 10 I 10 
10 8 62.83 4.583 I 13 J 11 
11 7 61.96 4.69 J 14 K 12 
12 6 61.96 4.69 K 8 L 13 
13 5 58.64 5.099 4 L M 14 
14 4 55.57 5.477 M 12 N 15 
15 3 55.57 5.477 2 N O 16 
16 2 51.33 6 O 3 P 17 
17 1 50.66 6.083 1 P Q 18 
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Fig.18: Dendrogram of 18 species of the Genus Caloglyphus from Punjab, Pakistan.
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Table 5:  Prevalence of 31 Characters in 3 species of the Genus Forcellinia Oudemans from Pakistan. 
Characters 
Species 
Cortina Chounawalaensis Esperum 
C1 1 1 2 
C2 0 2 1 
C3 1 1 1 
C4 0 0 0 
C5 1 1 1 
C6 0 0 0 
C7 0 0 2 
C8 1 0 1 
C9 1 0 1 
C10 1 1 0 
C11 2 2 0 
C12 2 2 1 
C13 2 0 2 
C14 0 1 1 
C15 1 3 0 
C16 3 0 2 
C17 0 0 0 
C18 0 0 0 
C19 0 1 0 
C20 1 1 2 
C21 0 1 1 
C22 1 1 1 
C23 1 4 2 
C24 1 1 1 
C25 0 3 0 
C26 3 2 2 
C27 3 0 2 
C28 0 1 0 
C29 1 0 0 
C30 1 1 0 
C31 1 1 1 
 
C1, Rostrum (0, absent; 1, present developed; 2, present not developed) C2, Body shape (0, round; 1, oval; 2, elongate) C3, Perpodosomal shield (0, absent; 1, smooth; 2, dotted; 3, striated) C4, Overlapping area of 
Perpodosomal shield and Hysterosomal shield (0, smooth; 1, dotted; 2, striated) C5, Perpodosomal shield (0, Hysterosomal shield not meeting; 1, Hysterosomal shield meeting) C6, Hysterosomal shield (0, smooth; 1, 
dotted; 2, striated; 3, smooth and striae; 4, dotted and striae) C7, Number of pores on Hysterosomal shield ( 0, 0; 1, 1; 2, 2; 3, 3; 4, 4; 5, 5) C8, Length of dorsal setae ( 0, small; 1, moderate; 2, long) C9, Length of dorsal 
setae(0, equal; 1, unequal) C10, Length of d1 and d4 (0, d1=d4; 1, d1 > d4; 2, d1 > d4) C11, Length of vi with scs (0, vi=scs; 1, vi > scs; 2, vi < scs) C12, Distance between sai with sae length (0, sai=sae; 1, sai > sae; 2, sai 
<  sae) C13, Gnathosoma shape (0, pear shaped; 1, round; 2, straight) C14, Gnathosoma shape (0, not notch;1, notch) C15, Seta + segments of gnathosoma (0, 1segment + 1seta; 1,1segment + 2seta; 2, 2segment + 1seta; 
3, 2segment + 2seta) C16, Coxal field III (0, smooth-open;1, smooth-closed; 2, dotted-open3, dotted-closed) C17, Sternum I (0, rod shape;1, lancet like; 2, swollen tip) C18, Sternum I (0, meeting ap4; 1, not meeting ap4 
but near ap4; 2, not meeting ap4 almost half reaching to ap4; 3, St1 nearby ap4) C19, ap2 (0, rod shaped; 1, swollen tip; 2, complete broad) C20, st2 (0, absent; 1, present + simple; 2, present + bifid) C21, ap4 (0, ap4 not 
meeting medially; 1,x meeting medially) C22, mts (0, absent; 1, present) C23, sectorial shield (0, smooth + rounded posteriorly; 1, smooth not round posteriorly; 2, dotted + rounded posteriorly; 3, dotted + not rounded 
posteriorly) C24, Tarsus I total setae (0, 6; 1, 7; 2, 8; 3, 9; 4, 10; 5, 11; 6, 12) C25, Tarsus II (0, 5; 1, 6; 2, 7; 3, 8; 4, 9; 5, 10) C26, Tarsus III (0,4;1.5;2,6; 3, 7; 4, 8; 5, 9) C27 Tarsus IV (0, 4;1, 5; 2, 6;3, 7; 4, 8; 5 , 9) C28, 
Leaf like setae on Tarsus I ( 0, 1;1, 2; 2, 3;3,4;4,5) C29, Leaf like setae on Tarsus II ( 0,1;1,2;2,3;3,4;4,5) C30, ω (0, small than half of tarsus; 1, greater than half of tarsus) C31, coxal disks (0, absent; 1, present)
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Table No. 6. Amalgamation steps (Genus Forcellinia). 
 
Step Number 
of 
cluster 
Similarity  Distance 
level 
Cluster jointed New 
cluster 
Number of taxa in 
new cluster. 
1 2 33.11 5.831 1 3 A 2 
2 1 0.00 8.718 A 2 B 3 
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Fig.19: Dendrogram of 3 species of the Genus Forcellinia from Punjab, Pakistan.  
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Table7:  Prevalence of 31 Characters in 16 species of the Genus Histiostoma Kramer from Pakistan. Characters 
Species
m
ungus 
balkasarensis 
arshadi 
gracilis 
fortis 
densus 
crantor 
junctus 
erugo 
fragosus 
edax 
luxus 
im
becillus 
curo 
flaccus 
galerus 
C1 0 0 0 0 2 2 0 0 2 0 0 0 0 0 0 1 
C2 1 2 0 1 1 1 0 2 2 2 1 2 0 1 0 2 
C3 1 0 2 3 1 3 1 1 1 1 1 1 1 1 1 1 
C4 2 0 2 2 2 2 0 2 2 2 2 2 2 2 2 2 
C5 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C6 0 4 1 0 0 3 4 0 4 4 4 0 4 1 0 0 
C7 0 0 0 1 0 0 0 1 0 0 1 1 0 0 0 1 
C8 0 0 2 0 0 0 0 0 0 0 1 2 1 2 0 0 
C9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C10 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 
C11 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C12 1 1 0 2 0 1 1 0 1 0 1 2 1 1 2 1 
C13 2 1 2 0 2 2 2 2 2 2 1 2 2 1 2 2 
C14 0 0 0 1 0 1 0 1 0 1 0 0 0 0 0 0 
C15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C16 0 3 1 0 0 0 0 1 1 1 1 1 1 1 1 1 
C17 1 1 0 0 1 0 1 0 1 1 1 1 1 1 1 1 
C18 2 2 0 1 2 1 1 2 1 2 1 0 1 1 2 1 
C19 0 0 0 0 0 0 0 0 1 1 2 2 0 0 2 0 
C20 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
C21 1 1 1 0 0 0 0 1 1 1 1 1 0 1 0 1 
C22 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
C23 3 1 0 0 2 0 2 0 2 0 0 0 2 0 2 2 
C24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C25 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C26 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
C29 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
C30 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 1 
C31 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
 
C1, Rostrum (0, absent; 1, present developed; 2, present not developed) C2, Body shape (0, round; 1, oval; 2, elongate) C3, Perpodosomal shield (0, absent; 1, smooth; 2, dotted; 3, striated) C4, Overlapping area of Perpodosomal shield and Hysterosomal 
shield (0, smooth; 1, dotted; 2, striated) C5, Perpodosomal shield (0, Hysterosomal shield not meeting; 1, Hysterosomal shield meeting) C6, Hysterosomal shield (0, smooth; 1, dotted; 2, striated; 3, smooth and striae; 4, dotted and striae) C7, Number of 
pores on Hysterosomal shield ( 0, 0; 1, 1; 2, 2; 3, 3; 4, 4; 5, 5) C8, Length of dorsal setae ( 0, small; 1, moderate; 2, long) C9, Length of dorsal setae(0, equal; 1, unequal) C10, Length of d1 and d4 (0, d1=d4; 1, d1 > d4; 2, d1 > d4) C11, Length of vi with scs 
(0, vi=scs; 1, vi > scs; 2, vi < scs) C12, Distance between sai with sae length (0, sai=sae; 1, sai > sae; 2, sai <  sae) C13, Gnathosoma shape (0, pear shaped; 1, round; 2, straight) C14, Gnathosoma shape (0, not notch;1, notch) C15, Seta + segments of 
gnathosoma (0, 1segment + 1seta; 1,1segment + 2seta; 2, 2segment + 1seta; 3, 2segment + 2seta) C16, Coxal field III (0, smooth-open;1, smooth-closed; 2, dotted-open3, dotted-closed) C17, Sternum I (0, rod shape;1, lancet like; 2, swollen tip) C18, 
Sternum I (0, meeting ap4; 1, not meeting ap4 but near ap4; 2, not meeting ap4 almost half reaching to ap4; 3, St1 nearby ap4) C19, ap2 (0, rod shaped; 1, swollen tip; 2, complete broad) C20, st2 (0, absent; 1, present + simple; 2, present + bifid) C21, ap4 
(0, ap4 not meeting medially; 1,x meeting medially) C22, mts (0, absent; 1, present) C23, sectorial shield (0, smooth + rounded posteriorly; 1, smooth not round posteriorly; 2, dotted + rounded posteriorly; 3, dotted + not rounded posteriorly) C24, Tarsus 
I total setae (0, 6; 1, 7; 2, 8; 3, 9; 4, 10; 5, 11; 6, 12) C25, Tarsus II (0, 5; 1, 6; 2, 7; 3, 8; 4, 9; 5, 10) C26, Tarsus III (0,4;1.5;2,6; 3, 7; 4, 8; 5, 9) C27 Tarsus IV (0, 4;1, 5; 2, 6;3, 7; 4, 8; 5 , 9) C28, Leaf like setae on Tarsus I ( 0, 1;1, 2; 2, 3;3,4;4,5) C29, Leaf 
like setae on Tarsus II ( 0,1;1,2;2,3;3,4;4,5) C30, ω (0, small than half of tarsus; 1, greater than half of tarsus) C31, coxal disks (0, absent; 1, present)
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Table No. 8. Amalgamation steps (Genus Histiostoma). 
 
Step Number 
of 
cluster 
Similarity  Distance 
level 
Cluster jointed New 
cluster 
Number of taxa in 
new cluster. 
1 15 62.95 2.646 3 14 A 2 
2 14 62.95 2.646 7 13 B 2 
3 13 57.99 3 5 16 C 2 
4 12 57.99 3 10 11 D 2 
5 11 57.99 3 1 C E 3 
6 10 55.72 3.162 A 12 F 3 
7 9 53.56 3.317 E 15 G 4 
8 8 53.56 3.317 9 D H 3 
9 7 53.56 3.317 G 8 I 5 
10 6 51.49 3.464 B H J 5 
11 5 51.49 3.464 I F K 8 
12 4 45.77 3.873 6 J L 6 
13 3 43.99 4 L K M 14 
14 2 43.99 4 M 4 N 15 
15 1 40.59 4.243 N 2 O 16 
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Fig. 20: Dendrogram of 16 species of the Genus Histiostoma from Punjab, Pakistan.
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 CHAPTER 5                                      
 
                                                           SUMMARY 
 
As the world’s human population is increasing at a high rate we should have to explore 
some new techniques and ways to overcome the food shortage and food quality problems. Food 
quality and food shortages are the topics of debate in modern times. The main problem is to 
feed such a large population with good quality food and many obstacles causing factors in 
achieving this task. Storage of cereals can fulfill the scarcity of food and we can prevail over this 
problem to a great extent. But during storage, stored commodities are attacked by a number of 
pests which feed on them and destroy the grains nutritional value and germination capacity. 
Among these pests, mites have a major role and long been recognized as destructive enemies of 
stored commodities. They destroy the stored cereals by direct consumption as well as by the 
contamination thus causing huge economic losses. Mites (Acarina: Arachnida) are very minute 
microscopic organisms and cosmopolitan, almost found in every type of habitats. The stored 
cereal mites include especially several species from the families Acaridae, Histiostomatidae, 
Glycyphagidae and Chortoglyphidae (Acari: Acaridida).  
Among many families of stored cereal mites the Acaridae is the most destructive one 
causing huge losses in stored houses. Mites destroy germ, decreases the nutritious value by 
affecting the nutrient balance and ultimately decreases the cereal quality. Mites are very 
important clinically as they cause allergies in many organisms. Mites act as vectors of many 
toxicogenic fungi and ultimately contaminate the food with mycotoxins. Significant amount 
of taxonomic research was supported by the world, to overcome the losses caused by mites. So 
the current studies were undertaken to discover and describe harmful mite fauna associated with 
stored cereals from Punjab, Pakistan. This research work was proposed to explore the mite fauna 
of infesting different stored products from Punjab. For this purpose a comprehensive study of all 
stored cereals was made across all the districts of Punjab and the numbers of samples collected 
were processed by using Berlese’s funnel method to extract the stored cereal mites.  
Mites collected from different stored cereal samples were preserved in 70% alcohol for 
the preparation of the slide and slides were prepared permanently with Hoyer's 
medium. Drawing from various parts of the body of stored grain mites belonging to different 
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genera and measurements were taken at the micrometer. As a result of present research work 24 
species from two families i.e. Acaridae and Histiosromatidae were collected and studied. Among 
them 16 species belonging to genus Acotyledon, 4 species belong to genus Caloglyphus, 1 
species belonging to genus Forcillinia and 3 species belong to genus Histiostomata 
Among these 16 species were new to science and 8 were already described. The new 
species include , Acotyledon augokiensis n.sp, Acotyledon haroonabadensis n.sp, Acotyledon 
tritici n.sp, Acotyledon multaniensis n.sp,  Acotyledon veginus n.sp, Acotyledon sarwari n.sp, 
Acotyledon cicero n.sp and Acotyledon chackwalensis n.sp, 8 species belonging to genus 
Acotyledon, 4 species Caloglyphus jaranwalaensis n.sp Caloglyphus aurangensis n.sp, 
Caloglyphus pejowaliensis and Caloglyphus sativum n.sp belonging to genus Caloglyphus, 1 
species Forcellinia chounawalaensis n.sp belonging to genus Forcellinia and 3 species. 3 species 
Histiostomata  mungus n.sp, Histiostomata balkasarensis n.sp and Histiostomata arshadi n.sp 
belonging to  genus Histiostomata All these new species have been described in detail 
and was also compared with the closest one kind of the same genus and distinguish their 
characteristics were also described that make these types different from the known species of the 
same genus. 
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